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DESCRIPTION 

METHOD OF AND APPARATUS FOR DISPLAYING MEASURED QUANTITY. 

RECORDING MEDIUM, AND PROGRAM 

Technica1 Fie1d 

The present invention relates to a method of and an ap­

paratus for displaying a measured physical. quantity incl.ud-

10 ing time information as the 1ayout of anwnber of blocks or 

the coloring of a certain block, a recording medium which 

stores a program and data for performing such physical quan­

tity displ.ay. and a program for performing such physical· 

quantity display. 

15 

Background Art 

Apparatus for displaying measured physical. quantities 

incl.ude an apparatus for digital.ly displaying a nwnerical. 

value which represents a measured physical quantity and an 

20 apparatus for indicating a measured physical. quantity with a 

pointer needle that moves in an analog £ash.i.on. 

The apparatus for digitally displaying a numerical 

value is capable of accurately indicating a measured physi­

cal. quantity. However, the digital representation fails to 

25 all.ow the user to observe· the measured physical. quantity in­

tuitively. and is often regarded as lacking interest to the 

user because of the display of numerical values only. 
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The apparatus for indicating a measured physical quan­

tity with a pointer needl.e is advantageous in that the user 

can have an intuitive recognition of the measured physical 

quantity. However. the user may occasionally lose track of 

5 the pointer needle in the absence of constant attention. 

Disclosure of Invention 

·It is therefora an object of the present invention to 

provide a method of and an apparatus for.displaying a meas-

10 ured physical quantity including time info::cmation, a re­

cording medium~ and a program which are capabl.e of display­

ing a measured physica1 quantity with digital and analog 

di$p.lay elements for enjoyable display patterns. 

15 

Another object of the present invention is to provide a ·· 

method of .. and an apparatus for disp.laying a meas'ured physi-

cal. quantity inc.luding time information, a recording medium, 

and a program which allow the user to change parameter set­

tings in an enjoyable manner for thereby making the user apt 

to be interested in computers. 

20 According to an aspect of the present invention, a 

method of disp.laying a measured quantity comprises the step 

of expressing a measured physical qu,antity inc.luding time 

information with the positional relationship of at least one 

block to be colored in a plurality of bloc~s. and the amount 

25 of coloring on the bl.ock to be colored. 

According to another aspect of the p~esent invention. 

an apparatus for displaying a measured quantity, comprises 

,;. 
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measured quantity displaying means for expressing a measured 

physical. quantity including time information with the posi­

tional relationship of at least one block to be colored in a 

plurality.of blocks. and the amount of coloring on the block 

5 to be colored. 

According to still another aspect of the present inven­

tion, a recording medium stores a program and data, the pro­

gram comprising the step of expressing a measured physical 

quantity incl.uding time information with the positional re-.· 

10 lationship of at l.east one block to be colored in a plural­

ity of blocks, and the amount of coloring on the block to be 

colored. 

According.to .yet ,another.aspect of the present inven ... 

. tion, a program readable and executable by. a.computer com-

15 prises the step of expressing·· a· measured physical. quantity 

·including time information .with the positional. relationship·. 

of at least one block to be colored in a plurality of 

blocks, and the amount of coloring on the block to be col­

ored. 

20 The positional relationship of the block serves as a 

digital. display element, and.the amount of coloring on the 

block as an anaJ.og display element. 

Consequently, the method of and the apparatus for dis­

playing a measured physical quantity including time informa-

25 tion, the recording medium, and the program according to the 

present invention are capable of displaying a measured 

physical quantity with digital and analog displ.ay elements 
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for enjoyable display patterns. 

If a cluster of two or more blocks is defined as a sin-

gle block group, then the two or more blocks of the block 

group may be arrayed and displayed according to a predeter-

s mined rule, the scale of the physical quantity including 

.10 

time· information may be divided into two or more smaller 

scales, and the smaller scales may be assigned to the 

blocks, and the at least one block may be colored, so that 

the measured physical quantity can be expressed with the po-

sitional relationship of the block to be colored and the 

amount of coloring on the block to be colored. 

;n ( n ::. 1, 2, 3, • · • ) bl.eek groups may be arrayed and 

d;i;spl.ayed according to respective individua.l ru.les, so that 

th~ measured physical quantity can be expressed with the po-

15 sitional relationship of bl.ocks to be co.lored in the b.lock 

groups and the amounts of coloring on the b.locks to be·co.1-

ored. 

At least one block to be colored in the block group may 

be fixedly displayed, and remaining blocks of the block 

20 group may be movably dispJ.ayed according to a predetermined 

rule. As a result, the display of a measured quantity, 

which has heretofore been .liable to be boring to the us·er, 

is made enjoyable, and may be performed with many functions. 

The block group may be rotated in an arbitrary di.rec-

25 tion about the b.lock to be colored. Thus, the user is 

unlikely to lose track of the blocks to be colored. Accord-

ingly, the measured quantity dispJ.aying functions can suffi-

;. 
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ciently be performed. 

The physical quantity may represent the length of an 

object. the weight of an·object. the speed of an object, the 

acceleration of an·object. the·magnitude of· a measured cur­

s -rent. the magnitude of a measured voltage, or a frequency. 

·.Alternatively. the physical. quantity may represent cal.endar 

information or clock information. 

If clock information is to be displayed. then twobJ.ock 

groups may be arrayed and displayed around respective cir-

10 cl.es of different diameters, a smaller scale represented by 

a short hand may·be assigned to one of the two bl.ock groups, 

a smal.ler scale represented by a long hand may be assi.gned 

· · . . to the other of the two 'bl.ock groups ~ ·the position of the 

short hand may be· simul.atively expressed:'with the positional 

15 relationship of the block to ·be colored in the one block 

·group and the amount of coloring on the block, and· the·posi­

tion of the l.ong hand may be simul.atively expressed with the 

·positional. rel.ationship of the block to be colored in the· 

other bl.ock group and the amount of co1oring on the b1ock. 

20 Alternat:i.vely, clock informati.on may be displayed by 

arraying and.displaying a block group around a predetermined 

circle. expressing hours with the positional relationship of 

a block to be colored in the block group. and expressing 

minutes and seconds with the amount of coloring on the block 

25 to be colored. 

According to a yet stil.l another aspect of ·the present 

invention, a menu image· for changing settings of parameters 
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for use in a computer and a mode.l image representing attrib­

utes of the parameters are simultaneously displayed. and the 

mode.l image is changed based on the settings of the parame­

ters which are changed in response to a contro.l input. 

5 When the user is to change settings of various parame-

ters used by the computer, the user changes those parameter 

settings while viewing the displayed menu image. At this 

t1me, the model image disp.layed behind the menu image is 

changed based on the changed parameter settings. 

10 Usua.l.ly, it has heretofore been the genera.l practice to 

d1sp.lay an unattractive .setting image of on.ly items and nwn­

bers. According to the present invention. however, the 

mode.l image representing parameter attributes is displayed 

behind the menu image, for examp.le, and the model image 

15 changes depending on parameter va.lues. Therefore, the user 

finds it enjoyable to change parameter settings, and tends 

to be interested in the computer. 

The above and other objects, features, and advantages 

of the present invention will become more apparent from the 

20 fo.l.lowing description when taken in conjunction with the ac­

companying drawings in which preferred embodiments of the 

present invention are shown by way of il.lustrative examp.le. 

Brief Description of Drawings 

25 FIG. 1 is a view showing the disp.lay of a measured 

physical. quantity according to a first embodiment of the 

present invention; 
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FIG. 2 is a view showing the displ.ayof a measured 

physical. quantity according to a second embodiment of the 

present invention; 

FIG. 3 is a view showing first and second groups of 

5 blocks that have been rotated; 

FIG. 4 is a bl.ock diagram of an arrangement of an en­

tertainment apparatus according to the present invention; 

FIG. 5.is a functional block diagram of a measured 

quantity displaying means according to the present inven-

10 tion: 

FIGS. 6 and 7 are a flowchart of a processing sequence 

o~ the measured quantity displaying means; 

FIG. 8 is a view showing.an io!.age.d~splayed by.a.pa­

rameter setting changiJ:lg m~ans, accol;'ding _to .. the. present i'n-

15 vention; 

FIG. 9 is a view showing the displayed image with a 

displayed menu erased; 

FIG. 10 is a view showing the displayed image with 

block groups rotated; 

20 FIG. 11 is a functional. block diagram of an arrangement 

of the parameter setting changing means; 

FIG. 12 is a functional. block diagram of an arrangement 

of a menu displaying means; 

FIG. 13 is a functional block diagram of a measured 

25 quantity displaying means according to the second embodiment 

of the present invention; 

FIG. 14 is a fl.owchart of a proces.sing seque~ce of the 
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parameter setting changing means; 

FIG. 15 is a flowchart of a processing sequence of the 

menu displaying means; and 

FIGS. 16 and 17 are a flowchart of a processing se-

5 quence of the measured quantity displaying means according 

10 

15 

to the second embodiment. 

Best Mode for Carrying OUt the Invention 

A method of and an apparatus for displaying a measured 

quantity, such as a measured physical quantity including 

time information, a recording medium which stores a program· 

and data for performing such physical quantity display, and 

a<programfor perforniing such physical quantity display wi11 

D~·described below with reference to FIG. 1 through 17. 

According to the present invention, a meas'ured quantity 

di.splayi.ng process or function displays· a measured physical· 

quantity including time information with the positional re-

lati.onship of at least one block to be colored, among a num-

ber of blocks. and the amount of coloring on the block to be 

20 colored. 

According to the basic principle of the measured quan-

tity displaying function, as shown in FIG. l, a cl.uster of 

two or more blocks 102 is defined as one block group 100, 

and the two or more blocks 102 of the block group 100 are 

25 arrayed and displayed according to a predetermined rule. 

The scale of a physical quantity including time information 

is divided into two or more smaller scales, which are as-

·. 
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signed to the blocks 102, and at least one block l02a is 

colored. A measured physical quantity is represented by the 

·positional relationship of the bl.oak 102a :to be colored and 

the amount of coloring on the block 102a. The measured 

5 quantity displaying function shown in FIG. l is also re­

ferred to as a measured quantity displaying process accord­

ing to a first embodiment of the present invention. 

Alternatively, as shown in FIG. 2, n (n = 1, 2, 3, • • •.) 

block groups 110, 112 are arrayed and displayed according to 

10 respective individual rules. In FIG. 2, n = 2. A measured 

physical. quantity is represented by the positional relation­

_ ship of. blocks 114a, 116a to be colored among blocks 114, 

116 of. the bl.oak: groups .110, 112, . and the ,.amount of. col.or.ing 

on the bl.oaks 114a,. 116a. -The measured. quantity displ.aying 

15 function shown-: in FIG. 2 is al.so referred to as a measured·· 

quantity displaying process according to a second embodiment 

of the present invention. 

Each of the bl.oaks 102, l.14, 116 of the block groups 

100, 110, 112 is displayed as a transparent polygonal shape 

20 such as a quadrangular prism, a hexagonal prism, or the 

l.:Lke. 

A specific example of the measured quantity displ.aying 

process according to the first embodiment shown in FIG. 1 

will be described below. The block group 100 comprises 

25 twelve blocks 102 arranged in a horizontal array and each 

having its longitudinal axis extending vertically. 

In order for the user to know, at a gl.ance, that the 
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block 102a is a block.to be colored. the block 102a is col-

ored 100 t when the smaller scale assigned thereto is of 

value of o. This is because if the block l02a were colored 

o t when the smaller scale assigned thereto is of value of 

5 o. then the user would fail. to recognize which one of the 

blocks 102 is selected. 

As the value of the smaller scale assigned to the block 

102a increases, the amount of col.ori.ng on the bl.ock l02a de-

creases. Therefore, the value of the small.er scal.e assigned 

10 .to the block 102a and the amount of col.oring onthe block 

.. l02a are inversel.y proportional. to each other. i.e., the 

bl.ock l02a exhibi.t~ a negative amount of col.oring in terms 

.of., the relationship petween the value of the small.er sca1e 

.. as;~igned to the bl.eek 102a and the amount of col.oring. on •the 

1-5 .· bl.ock 102a. 

If the physical qtlantity to be measured represents the 

length of an object, the weight of an object, the speed of 

an object, the accel.eration of an object, the magnitude of a 

measured current. the magnitude of a measured voltage, or a 

20 frequency, then the small.er scal.e assigned to each bl.ock 102 

may be defined as representing 10 cm, l.Og. 10 m/s. 10 m/s2
• 

lOA, lOV, or 10 MHz. for example. 

In FIG. 1. the block 102a to be colored is the fourth 

block from the left end of the array, and is colored sub-

25 stantially 90 t. Therefore. the col.ored bl.ock l02a repre-

sents a measured physical quantity of 41 cm, 4lg, 41 m/s, 41 

m/s2
• 41A, 41V, or 41 MHz. 

-. 
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Stated otherwise, if the 1.ength of an object is 41· cm, 

then the fourth bl.ock 102a is sel.ected as a block to be col­

ored, and the selected block 102a is col.ored 90 %. 

If cal.endar information is employed as a physical quan-

5 tity, then the blocks 102 represent months and the amount of 

col.oring represents days. In the exampl.e shown in FIG. l, 

if the 1.eftmost bl.eek 102 represents January, then the col­

ored block 102a represents about 3rd of April. 

If cl.ock information is empl.oyed as a physical quan-

10 tity, then the blocks 102 represent hours and the amount of 

col.oring represents minutes and seconds. · In the exampl.e 

shown in FIG. l. since the block group 100 has only twelve 

bl.ocks 102, the biocks 102 may'be col.ored·in different col.-. 

ors ·if they are to display 24 "hours. · 

15 For exampl.e, the bl.ocks 102 may be colored in blue, for 

example, from o AM to noon, and red, for example, from noon 

to 12 PM. In the exampl.e shown in FIG. l, if the 1.eftmost 

bl.ock 102 represents 1AMor1 PM, then the·colored bl.oak 

102a represents about 04:06 when it is colored in bl.ue~ and 

20 about 16:06 when it is col.ored in red. 

A·specific example of the measured quantity displ.aying 

process according to the second embodiment shown in FIG. 2 

will be described below. 

The measured quantity displaying process according to 

25 ·the.second embod;Unent differs from the measured quantity 

displaying process accordi.ng to the first embodiment in that 

the bl.ock groups 110, 112 are arrayed and displ.ayed accord-
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ing to respective individual rules. In the example shown in 

FIG. 2, the first block group 110 is made up of twelve nar-

rower blocks 114 and arrayed around a smaller circle, and 

the second block group 112 is made up of twelve wider blocks 

5 116 and arrayed around a larger circle, i~e •• around the 

first block group 110. The blocks 114, .116 have their lon-

gitudinal axes oriented radially. 

The two block groups 110, 112 may be, or may not be. 

related to each other in displaying measured physical quan-

10 tities. If the two block groups 110. 112 are related-to 

15 

20 

each other, then the inner first b~ock group 110 may repre-

sent the int~gral part of a measured value, and the outer 

$~90,nd block group 112 may represent-the decimal part of the 

.measured value. for example. 
~;·. 

If. the two block groups 110, 112 are not re.lated to 

each other. then the inner first block group 110 mayrepre-

sent the length of an object. and the outer second block 

group 112 may represent the weight of the object, for exam-

ple. 

If time information is employed as a physical quantity. 

then the inner first block group 110 may represent clock in-

formation. and the outer second block group 112 may repre-

sent calendar information. 

Specifically, in FIG. 2, if the blocks 116, 114 indi-

25 cated by the arrow represent December and 12 AM or 12 PM, 

respectively, and the calendar and time proceed clockwise. 

then the colored blocks 116a. 114a represent 5th of January, 



'.· :· .... ·. 

wo· 01120348 PCT/JPOU/06134 

-13-

about 03:05 wh~~:ihthe first block group'.f:i'l.o is colored in 

blue. or 5th of January, ·about 15:05 when the first block 

group 110 is colored in red. 

If clock infonnation is employed as a physical quan-

5 tity, then the inner first block group 110 may represent the 

short hand. and the outer second block-group 112 may repre-

sent the long hand. 

Specifical.ly, the position of the bl.ock 114a to be col-

ored in the first bl.ock group 110 represents hours, e.g. 1 

10 AM or PM. and the amount of coloring on the block 114a ·rep-

resents minutes and seconds, e.g., o minute O ·second .. - 59 

·. minutes 59 seconds, within the hour. ··As described above, · 

· the ·amount of coloring is 100 % at o minute O second, and 

. decreases .as the t:iine '(minutes. seconds r·e1apses·. When the 

15 ·bl.ock 114a is colored in bl.ue. it shows the elapse of time 

before noon, and when the bl.ock 114a is colored in red,· it 

shows the el.apse of time after noon.·· 

··The position·of the bl.oak 116a to be colored in the 

second bl.ock group 112 represents the el.apse of time in in-

20 crements of 5 minutes, i.e., 5 minutes, 10 minutes, 15 min-

utes. •••,and the amount of coloring on the block 116a 

represents ·the elapse of time, e.g., o minute o second - 4 

minutes 59 seconds within the 5 minutes. The amount Of 

coloring is 100 % at 0 minute O second, and decreases as the 

25 time (minutes, seconds) el.apses. 

Specificall.y, in FIG. 2, if the blocks 116, 114 ·indi-

cated by the ·arrow· represent 12 AM or 12 PM,· and ·the· time 
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proceeds clockwise, then the colored blocks ll6a, 114a rep-

resent about 03:06 when the first block group 110 is colored 

in blue, or about 15:06 when the first block group 110 is 

colored in red. 

5 Therefore, the positional relationship of the block 

l14a to be colored and the amount of coloring thereon simu-

latively express the position of the short hand, and the po-

sitional relationship of the block 116a to be colored and 

the amount of coloring thereon simulatively express the po-

10 sition of the long hand. 

Furthermore, the first and second block groups 110, 112 

shown in· FIG. 2 may be operated according to predetermined 

·.:..rules.-· For example, as shown in PIG. 3, the first block 

g:tioup 110 may be rotated clockwise, for example, about·the 

15 longitudinal axis of the block 114a to be colored, and the 

second block· group 112 may be rotated clockwise, for exam-

ple, about the longitudinal axis of the block 116a to be 

colored. The first block group 110 may be rotated one revo-

lution per 60 minutes, and the second block group 112 may be 

20 rotated one revolution per 60 seconds. 

FIG. 3 shows the manner in which the first and second 

block groups 110, 112 are operated at about 07:26 when the 

first block group 110 is colored in blue, or about 19:26 

when the first block group 110 is colored in red. 

25 According to the above measured quantity displaying 

processes. as described above. a measured physical quantity 

including time information is represented by the positional 
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relationship of at.least one 102a, 114a, 116a of the blocks 

102, 114. 116 of the block groups 100, 110, 112 and the 

amount of coloring on the bl.ocks l02a, 114a, 116a. Conse­

quentl.y, the positional. relationship of the blocks 102a, 

s 114a, 116a serves as a digital display element, and the 

amount of coloring on the blocks l02a, 114a. 116a as an ana.,. 

log display element. 

Therefore, the measured quantity displaying processes 

according to the present invention are capable of displaying 

10 a measured physical quantity with digital and anal.og .display 

elements for enjoyable .display patterns • 

. Of tbe blocks of the block groups 110, 112, at l.east 

-the.blocks .ll4a, 116a to:be colored. are ;.ixedly displ.ayed, 

and the remaining.rb1ocks.114·,' 116 are~moy:a,bly displayed ac-

is cording to predetermined rules~ As a result, the display of 

a measured quantity,. which has .heretofore been liable .to be 

boring to the user, is made.enjoyable, and may be performed 

with many functions. 

In the.example shown in FIG. 3, the remaining blocks 

20 114, 116 are rotated in an arbitrary direction about the 

fixed blocks 114a, 116a to be colored. Thus, the user :is 

unlikely.to l.ose track of the blocks 114a, 116a. Accord­

ingly, the measured quantity displaying functions can suffi­

ciently be performed. 

25 An embodiment in which a method of and an.apparatus for 

displaying a measured quantity are applied to an entertain­

ment apparatus 10 for performing.three-dimensional CG proc-



5 

10 

WOOl/20348 PCT/JP00/06134 

-16-

essing, and a recording medium and a program are applied to 

a recording medium storing a program and data executed by 

the entertainment apparatus 10 and such a program, will be 

described below with reference to FIGS. 4 through 10. 

As shown in FIG. 4, an entertainment apparatus 10 com-

prises an MPU 12 for controlling the en-tertainment apparatus 

10, a main memory 14 for storing various programs to be run 

and various data. a vector operation unit 16 for performing 

floating-point vector operations required .for geometry proc-

essing. an image processor 20 for generating image data un-

der the control of the MPU 12 and outputting the generated 

image data to a display monitor 18, e.g •• a CRT, a graphic 

.i~~erface (GIF) 22 for arbitrating transfer paths between 
... ~-: . 

the.MPU 12, the vector operation unit 16, and the image· 
·. '.'-~ .. :. 

15 processor 20, an input/output port 24 for sending data to 

and receiving data from external devices, a ROM (OSDROM) 26 

with an OSD function. which may comprise a flash memory or 

the like, for controlling the kernel, etc .• and a real-time 

clock {RTC) 28 having a calendar and clock function. 

20 The main memory 14, the vector operation unit 16, the 

GIF 22, the OSDROM 26. the real-time clock 28, and the in-

put/output port 24 are connected to the MPU 12 via a bus 30. 

To the input/output port 24, there are connected an in-

put device 32 for inputting data (key input data, coordinate 

2.5 data, etc.) to the entertainment apparatus 10, and an opti-

cal disk drive 36 for playing back an optical disk 34 such 

as a CD-ROM or the .like in which various programs and data 
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(object-related data. texture data. etc.) are stored. 

As shown .in F·IG. 4. the image processor 20 comprises a 

rendering engine 70, a memory interface 72, an image·memory 

74, and a display controller 76 such as a programmable CRT 

5 controller or the like. 

The rendering engine 70 serves to render and store im­

age data in the· image memory 74 via the memory interface 72 

based on a rendering command supplied from the MPU 12. 

A first bus 78 is connected between the memory inter-

10 face 72 and the rendering engine 70, and a second bus 80 is 

connected between the memory interface 72 and the 1mage mem­

ory :74. Each of the first and second buses 78, 80 has a 

'128-bitwidth, for example, for allowing'the rendering en­

g:f.ne 10 to render 'and :store ·:image data ·ixf the image· memory · 

15 74 at a high speed. 

·The rendering engine 70 is capable of rendering image 

data of 320 x 240 pixels or image data of 640 x 480 piXels 

according to the NTSC or PAL system more than ten·. t.1mes to 

several ten times on a real-time fashion. i.e., in 1/60 sec-

20 onds to 1/30 seconds. 

The image memory 74 is of a unified memory structure 

that is· able to designate a texture render.ing area and a 

display rendering area as the same area. 

The image controller 76 writes texture data read from 

25 the optical disk 34 via the optical disk drive 36· or texture 

data generated in the main memory 14 via' the memory· inter­

face 72 into the texture rendering area ·of the image memory 
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74, and reads image data rendered in the disp1ay rendering 

area of the image memory 74 via the memory interface 72 and 

outputs the read image data to the disp1ay monitor 18 to 

disp1ay·an image on its display screen. 

5 An example of software, i.e., a measured quantity dis-

10 

p1aying means 200 (see FIG. 5), for perfonning the above 

measured quantity disp1aying processes, particu1arly the 

measured quantity displaying process according to the second 

embodiment shown in FIGS. 2 and 3, for displaying clock in-

formation wi11 be described below with reference to FIGS. ·S 

tl;lrough 7• 

The measured quantity displaying means 200 is supplied 

"!i' to~~\the entertainment apparatus· 10 from a randomly accessible 

re.ppr~ing medium such as a CD-ROM or a memory card, or from 

15 the OSDROM 26, or via a network. It is assumed here. 'that.· 

·;the measured quantity displaying means 200 is read into the 

main memory 14 from the OSDROM 26. 

The measured quantity displaying means 200 is 

downloaded in advance from the OSDROM 26 in the entertain-

20 ment apparatus 10 into the main memory 14 according to a 

predetermined process, and executed by the MPU 12. 

As shown in FIG. 5, the measured·quantity disp1aying 

means 200 comprises a clock information reading means 202 

for reading present clock information from the real-time 

25 clock 28, an object data reading means 210 for reaCling ob­

ject data 206,·208 of the block groups 110, 112 from an ob­

ject data file 204 stored in the OSDROM 26, a coloring block 
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determini.ng. me~~~ 212 for determining ··fH~ blocks 114a, 116b 

to be colored based on the clock informati.on, an amount-of-

coloring determining means 214 for determi.ning amounts of 

coloring on the blocks 114a, 116a based on the clock infor-

s mation, and an angular displacement determi.ning means 216 

for determining angular di.splacements for the block groups 

110, 112 based on the clock information. 

The measured quantity di.splaying means 200 also com-

pri.ses a vertex data rewriti.ng means 218 for·rewriting ver-

10 tex data of the object data 206, 208 based on the inforrtta-

tion of the determi.ned blocks 114a, 116a, and the 1.nforma-

ti.on of the determined amounts of coloring and the deter-

mi.ned·angul.:ar;d:i.splacements,· a bl.ock group rendering means· 

220 for renderi.ng ·three·-ainiensi:onal" i.mage·s ·of the block 

15 groups 110, 112 by performing a refracting process, a bump 

mappi.ng process, etc. based on at least vertex data regis-

tered .in the object data 206, ·208 and storing the· rendered 

three-dimensional images in the image memory 74, ·an image 

data outputting means 222 for outputting the i.mage data of 

20 the block groups 110, 112 stored in the image memory 74 to 

the display monitor 18 to display corresponding images 

thereon, and an end determining means 224 for determining 

whether the processing sequence of the measured quantity 

displaying means 200 is completed or not. 

25 The processing sequence of the measured quantity dis-

playing means 200 wi.11 be described bel.:ow with reference to 

FIGS. 6 and 7. 
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In step Sl shown in FIG. 6, the clock information read-

ing means 202 reads present clock information from the real-

time clock 28. 

In step S2, the object data reading means 210 reads the 

5 object data 206 of the first block group 110 from the object 

data file 204. 

In step SJ. the coloring block determining means 212 ' 

determines a block 114a to be colored based on hour data of 

the clock info:anation. Thereafter. in step S4, the amount-

10 of-colo~ing determining means 214 determines an amount of 

15 

col.oring based on minute data of the cl.ock.information. In 

step ss. the vertex data rewriting means 218 rewrites,vertex 

da.~~, (color-related information) in. a range depending on the 
':: -~··· . 

~JP117 of col.oring. of the vertex data of the block to.be 

col.ored. 

In step S6. the angular displacement determining means 

216 determines an angular displacement about the 1ongitudi­

nal axis of the bl.ock 114a based on the clock information. 

In step 87, the vertex data rewriting means 218 rewrites all 

20 vertex data (coordinates-related information) of the first 

block group 110 based on the determined angular displace-

ment. 

In step SS, the block group rendering means 220 renders 

all the blocks 114 of the first block group 110 by perform-

25 ing a refracting process, a bump mapping process. etc., and 

stores three-dimensional. image data of .the first block group 

110 in the image memory 74. 
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In step S9 shown in FIG. 7, the object data reading 

means 210 reads the object data 208 of the second block 

group 112 from the object data file 204. 

In step SlO, the coloring block determining means 212 

5 determines a block 116a to be colored· based on minute data 

of the clock information. Thereafter, in step Sll, the 

amount-of-coloring determining means 214 determine·s an 

amount of coloring based on minute data and second data of 

the clock information. In step Sl2, the vertex data rewrit-

10 ing means 218 rewrites vertex data (color-related informa­

tion)· in a range depending on the amount of col.ori.ng. of ·the 

vertex data of the block to be colored. 

· · · In ·step· s1·3, .·the ·angular· displacement determini.ng means 

216 determines an" angUlar di.s.p'laoement'" about the l.ongitudi_. 

·15 nal axi.s of the block 116a based on the clock information. 

In· step Sl4, the vertex data rewri.ting means 218 rewri.tes 

all vertex data (coordinates-related information) of the 

second block group 112 based on the determined angular.dis­

placement. 

20 In step SlS, the block group renderi.ng means 220 ren-

ders all the bl.ocks 116 of the second block group 112 by 

performing· a refracting process, a bump mapping process, 

etc., and stores three-dimensional image data of the second 

block group 112 in the image memory 74. 

25 In step Sl6, the image·data outputting· means 222 out-

puts the image data of the block groups 110, 112 stored in 

the image memory 74 to the display monitor 18, which dis-
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pl.ays three-dimensional images of the bl.Ock groups 110, 112. 

In step Sl7, the end determining means 224 decides 

whether there is an end request for finishing the processing 

sequence of the measured quantity displaying means 200 or 

5 not. If there is no end request, then the above processing 

sequence of the measured quantity disp1aying means 200 is 

repeated. If there is an end request, then the above proc­

essing sequence of the measured quantity displaying means 

200 is ended. 

10 

15 

As-described above, when the entertainment apparatus 10 

-is energized without the optical disk 34 loaded therein, ·the 

measured quantity displaying means 200-can express clock-in-. 

·:f_cprrnatiori with the three-dimensional. images of the first -and 

-_ second block groups llQ, 112. 

Of the blocks of the inner first block group 110, the 

,:- single block 114a corresponding to the present time is dis­

pl.ayed as an animation of colored l.ight that progressively 

varies in the bl.ock 114a. Specifical.l.y, as time elapses, 

the displayed color l.ight in the block 114a progressively 

20 decreases, just like an hourglass, toward the center of the 

circular pattern of the first block group 110. 

The first bl.ock group 110 lies in one pl.ane sharing the 

center of its circular pattern, and is rotated about an axis 

interconnecting the block 114a and the center. The first 

25 . bl.ock group 110 makes one revol.ution per hour. When one 

hour has el.apsed after the start of the rotation of the 

first bl.ock group 110, the col.oring of the bl.ock 114a disap-
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pears anda next ·bl:ock 114a is ·co1ored. and.the first 'block 

group 1·10 starts rotating about an axis interconnecting the 

newly col.ored bl.ock 114a and the center. 

When ·the next :block 114a is colored, the next block 

5 114a is displayed' as an animation of 'colored .light that pro­

gressi vel.y varies in the block 114a. 

Of the blocks of the outer second block group 112. the 

single block 116a corresponding to the present time· (the in­

formation of every 5 minutes} is displ.ayed as an animation 

10 of. col.ored l.ight that progressivel.y varies in the block 

15 

114a. Speci.fi.cal.ly, as time el.apses, the displayed col.or 

light .in ·the bl.ock 116a progressivel.y decreases. just 11ke 

. ·an hourgl.ass, ·toward; the .-·center· of. the 'circular pattern of 

the second bl.ock group· :1·12:. --~ : ·.·· ,. .; -~-";,··., · 

·The second block group 112 l.ies in one plane sharing. 

the center of its circular pattern, and is rotated about an 

axis.interconnecting the block 116a and the center. The 

second block group 112 makes one revolution per 60 seconds. 

When S·minutes have elapsed after the start of the rotation 

20 of·the second bl.ock group 112, the co1oring of the block 

116a disappears and a next block 116a is coiored, and the 

second block group 112 starts rotating about an axis inter­

connecting the newly colored block 116a and the center. 

When the next block 116a is co1ored, the next block 

25 116a is disp1ayed.as an animation of colored light that pro­

gressively vari.es i.n the block ll:6a. 

The three-dimensi.onal. images of the f i.rst and second 
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block groups 110, 112 as viewed by a fixed camera (view-

point) are capable of expressing a certain time, e.g., a 

present time • 

. A parameter setting changing means 300 (see FIG. 11) 

s according to the present invention will. be described below 

10 

15 

with reference to FIGS. 8 through 17. 

The parameter setting changing means 300 controls the 

entertainment apparatus 10 to display a menu image· on the 

di.splay monitor 18. all.owing the user to change various pa-

rameter settings by making settings at various items on the 

·menu image. 

Speci.fic~ll.y •. as shown in FIG. 8, the parameter sett.ing 

·ch.~µging means. 300 displ.ays ,as many cubes 30.2 as the number 

of ... ..i.tems in the menu image on a display screen l8a of the 
:·.:."!•"• • 

display monitor 18, so that the user can sel.ect·an item by 

.:'_.selecting . the corresponding cube and change a setting for. 

the selected item. The cubes 302 are usua1ly displayed as 

highl.y transparent cubes. When an item is selected, one of 

the cubes 302 which corresponds to the selected item is col-

20 ored in blue, i.e., semitransparent blue. In FIG. 8, the 

third cube 302 is selected to display an item of year, 

month. day, and time. 

Each of the cubes 302 rotates about an arbitrary axis 

of its own. The cube 302 corresponding to the selected item 

25 makes a different· motion. such as a swinging motion or an 

abrupt motion, than the other cubes 302. 

As shown in FIG. 11, the parameter setting changing 
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means 300 has i'.~;~easured quantity di.sJi'iii.Y:t.ng means 328 ac-

cord:i..ng ·to the ·second embodiment. For changing a time· set-

.ting. as shown in FIG. ·9, the· measured quantity displaying 

means 328 displays a clock with a block group 304 of twelve 

5 hexagonal blocks· 306, for example, arrayed around a given 

c:i..rcle, and colors one 306a of the blocks 306 depending on 

the clock information. At th.is t.ime, the block 306a to be 

colored represents hours. and the amount of coloring on the 

block 306a represents minutes and seconds. In the example 

10 shown in FIG. 9, the colored block 306a represents about 

01:06 when the bl.ock group 304 is col.ored 1.n blue, and about 

13:06 when the bl.ock group 304 is col.ored in red. 

As shown ·in FIG.;. l0°,··the·bJ.:ock·group'"·304 is rotated 

clockwise. for examp.ie,'.·about·the:1ong1tud1nal.·axis of the 

15 block 306a, ·.and each of the blocks 306 is also rotated about.· 

the l.ongitudina1 axis of its own. ·The b.lock group 304 makes 

one revolution per 60 seconds. and each of the bl.ocks·Jo6 

makes one revol.ution per 15 seconds. 

Radially inwardly of the block group 304, there is dis-

20 played a light spot group 310 of light spots 308 moving ran-

doml.y around a s.ingle simulati.ve sphere 312. indicated by 

the broken l.ine. Each of the light spots 308 moves in a cy-

clic pattern in the per:i..od of several tens of seconds, and 

tracks 314 of these light spots 308 are also displayed by 

25 after-image processing. The disp1ayed tracks 314 al1ow the 

user to v:i..sua11y perceive the simu1at1.ve sphere 312. so that 

the user can view the light spots 308 as if they rotate ran-
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doml.y around the sphere 312. The motion of each of the 

light spots 308 varies from time zone to time zone. 

The sphere 312 that emerges to view due to the moving 

light spots 308 and their tracks 314 periodically 

5 shrinks in a constant period. 

10 

As shown in FIG. 8, the parameter setting changing 

means 300 simultaneously displays the menu image with a cube 

group 316 and the time with the block group 304 and the 

light spot 308. The menu image is displayed in a front po-

sition and sharply focused, whereas the time is displayed in 

a rear position and out of focus, i.e.;, blurred, behind the 

.menu image. 

, .. ~ .... :When the user changes the time setting using the menu 

i,mag.e ,while the bl.ock group 304 has b_een rotating a:t a ·con-

'"'..·~ 15 .stant period, the block group 304 disp.;Layed in _the rear po-

.... ,sition starts rotating abruptly quickly in synchronism with 

·the changed time setting. 

When the menu image is canceled, the block 306a to be 

colored is displayed in focus, displaying the time in the 

20 front position with the block group 304 and the light spots 

308. 

Other items than the item for changing time settings 

include an item for setting a playback track for CD-ROMs and 

DVD-ROMs, and an item for setting an access block of a mem-

25 ory card. In FIG. 8, three cubes 302 are displ.ayed by way 

of example. However, the number of cubes 302 that are 

displayed change as the number of menu items in the menu 

image changes. 
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changes. 

The parameter setting changing means 300 is supp11ed to 

the entertainment apparatus 10 from- a random1y accessib1e 

recording medium such as a CD-ROM or a memory card, or from 

5 the OSDROM 26, or via a network. It is assumed here that 

the parameter setting changing means 300 is downl.oaded in 

advance from the OSDROM 26 in the entertainment apparatus 10 

into.the main memory 14 according to a predetermined proc­

ess. and executed by the MPU 12. 

10 As shown in FIG. 11, the parameter setting changing 

means.300 comprises a program activating means 320 for acti­

vating.various programs, a menu displaying means 322-acti ... 

·. vatabl.e by .the program. activating .means 320 for displ.aying 

. the menu image as :shown~ -in ·:FIG •. :a .. on; :the :displ.ay monitor 18, 

15 a key input determining means 324 for deciding whether there 

is· a key input from the input device 32 or not, a menu set~ 

ting means 326 for selecting a menu item and setting neces­

sary parameters depending on a control input. and a measured 

quantity displ.aying means 328 according to the second em-

20 bodiment for displaying the time as shown in FIGS. B and 9 

on the display monitor 18. 

The parameter setting changing means 300 al.so comprises 

a coloring instructing means 330 for instructing the menu 

displaying means 322 to perform the coloring on the cubes 

25 302, an item displ.ay i~structing means 332 for instructing 

the menu displaying means 322 to display item contents, a 

blurring setting/cance1ing means 334 for indicating whether 
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an image to be displayed by the measured quantity displaying 

means 328 is to be blurred or not. a.menu cancel.lation in-

structing means 336 for instructing the menu displaying 

means 322 to cancel the menu image, and an end determining 

5 means 338 for determining whether the processing sequence of 

the parameter setting changing means 300 :is completed or 

not. 

The menu displaying means 322 and the measured q1.lantity 

displaying means 328 are activated by the program activating 

10 means 320 operate in a multitasking fashion under the man-

agement by the parameter setting changing means 300. 

As shown in FIG. 12, the menu.displaying means.322 com-

p;:~s.es an object data reading means 342 for reading neces-
. ··:.,'"··t... . 

~-a.cy object data 340 of the cube group 316 from the object 
~>i·f/.;. 

15 data file 204 stored in the OSDROM 26, a coloring informa-

tion reading means 344 for reading information of a cube 302 
-~· .. 

to be colored, a first motion.information reading means 348 

for reading motion information about rotation of each cube 

302 about its own axis from an motion information table 346 

20 which stores motion information of the cubes 302, and a sec-

ond motion information reading means 350 for reading motion 

information that is used to impart a special motion to the 

cube.302 to be colored. 

The menu displaying means 322 also comprises a vertex 

25 data rewr~ting means 352 for rewriting vertex data of the 

object data 340 based on the information of the cube 302 to 

be co1ored and the motion information of the cub~s 203, a 
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cube group rend.t:iring means 354 for rendering three-

dimensional. images of the cube group 316 by performing a re-

fracting process, a bump mapping process, etc. based on at 

l.east vertex data registered in the object data 340 and 

5 storing the rendered three-dimensional images in the i.mage 

memory 74, an item displaying means 356 for writing item 

contents corresponding to a selected item in the image mem-

ory 74, an image data outputting means 358 for outputting 

the image data of the cube group 316 and the item contents 

10 stored in the image memory 74 to the display monitor 18 to 

display corresponding· images thereon, an end determining 

means 360 for deciding whether the processing sequence of 

:t:ne menu displaying,means. 322·is completed· or not, and a 

menu ·image canceling· mean·s· 36"2' for canceling 'the displayed' 

15 menu image • 

. As shown in FIG. ·13, ·the measured quantity displaying 

means 328 according to the second embodiment comprises·an 

object data reading means 374 for reading necessary object 

data 370, 372 of the bl.ock group 304 and the l.i.ght spot 

20 group 310 from the object data file 204 stored in the OSDROM· 

26, a clock information reading means 376 for reading pre-

sent clock information from· the real-time clock 28, a·color-

ing block determining means 378 for determining a block 306a 

to be colored based on the clock information, and an amount-

25 of-col.ori.ng determining means 380 for determining an amount 

of coloring based on the clock information. 

The measured quantity displaying means 328 al.so com-
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pri.ses a first angular displ.acement determini.ng means 382 

for determining an angular displacement for the bl.ock group 

304 based on the cl.ock information, a second angular dis­

placement detennining means 384 for determining an angular 

5 displacement for each b1ock 306 to be rotated about its own 

axis, a fi.rst vertex data rewriting means 386 for rewri.ting 

vertex data of the object data 370 based on the information 

of the determined block 306a to be colored and the amount of 

coloring and the angular displacement which are also deter-

10 

15 

mined, and a block ·group rendering means 388 for rendering 

three-dimensional. images of the bJ.ock group 304 by perform­

ing a refracti.ng process, a bump mapping process, etc. based 

. o~:.;-;at least vertex data regi.stered in the object data 370 

Cll,l~·s.toring the rendered three-dimensional. images 1.n the im­

age memory 74. 

'•~· The measured quantity displaying means 328 al.so com-

prises an motion information reading means 392 for reading 

motion information of each light spot 308 from an mot:ion in­

formation tabJ.e 390 which stores motion information of each 

20 light spot 308, a second vertex data rewriting means 394 for 

rewriting vertex data of the object data 372 based on the 

motion information of each 11.ght spot 308, a l.ight spot 

group rendering means 396 for rendering three-dimensional 

images of the light spots 308 and the tracks 314 according 

25 to the after-image processing based on at least the vertex 

data registered in the object data 372 and stores the ren­

dered three-dimensional images in the image memory 74, a 
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blurring processing means 398 for performing a blurring 

process on the rendered image data of the block group 304 

and the light spot group 310 according: to a pixel displacing 

process. a semitransparency process. etc. if the block and 

s the light spots are to be blurred in display. an image data 

outputting means 400 for outputting the image data of at 

least the block group 304 and the light spot group 310 

stored in the image memory 74 to the display monitor 18 to 

display corresponding images thereon. an end determining 

10 means 402 for determining whether the processing sequence of 

the.measured quantity displaying means 328 is· completed or 

.not. 

·The processing; sequence: of··the· parameter setting ohang­

. ing means 300 wi.:lL- be .:._aescribed··'be'l.ow ,·wi1th· -reference to 

15 FIGS. 14 through 17. 

20 

In step SlOl shown in FIG. 14. the program activating 

means 32_0 activates the menu di.splaying means 322. The 

processing sequence of the menu displaying means 322 wi11 be 

described in detail :later on. 

In step S102, the key input determini.ng means 324 de-

cides whether there 1.s a key input, 1. e. , a control input, 

from the input device 32 or not. If there is a control in­

put from the input device 32, control goes to step· $103 in 

which the coloring instructing means 330 indicates, to the 

25 menu displaying means 322, .a· cube 302 to be colored which 

corresponds to an item selected by the present control in­

put. 
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In step Sl04, the item disp1ay instructing means 332 

indi.cates, to the menu disp1aying means 322, the i.tem se­

lected by the present control input. 

In step 5105, the key input determining means 324 de-

s cides whether the item selected by the present control input 

represents a time setting or not. If the item selected by 

the present control input represents a time setting, then 

control goes to step 5106 in which the blurring set­

ting/canceling means 334 indicates a blurring setting to the 

10 

15 

measured quantity displaying means 328. 

In step 5107, the program activating means 320 acti­

vates the measured quantity displaying means 328. The· ·proc- · 

es·sing sequence of the measured quantity displaying means 

-~'. will be described in detail .later on. 

In step 5108, the key input determ:ining means 324 de-· 

''·· cides whether there is a control. input from the input device 

32 or not. If there is a control input from the input de­

vice 32, control goes to step Sl09 in which the menu setting 

means 326 decides whether the present control input repre-

20 sents a time setting (normal.input) or not. 

If the present control input is a normal input, then 

control proceeds to step 5110 in which the menu setting 

means 326 rewrites the clock information of the real-time 

clock 28 with the presently inputted time. If the present 

25 control input. is not a normal input, then control goes to 

step Slll in which the menu setting means 326 outputs an er­

ror message to the display monitor 18 to display the error 
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message thereon. 

After the processing in step SllO or the processing in 

step Slll, control g.oes to step Sll2 in whi.ch the menu set­

ting means 326 decides whether the present time setting is 

5 finished or not based on whether there is a control input 

from a predetermined button on the input device 32 or not. 

If the present time setting is not fini.shed. then con­

trol goes back to step Sl08 to repeat the processing from 

the step S108. If the present ti.me setting i.s finished, 

10 then control goes to step Sll3 in which ·the menu cancella­

tion instructing means 336 instructs the menu.displaying 

means 322 to cancel the menu image. 

In step Sll4, ,.1;he. bl11rring settin,glc~ceJ.ing means 334 

instructs the measµ:r;~d: quapt:i:t;:y.~1.~pl.aying .. means 328 to can-

15 eel the blurring of a displ.ayed image. 

If the item selected by the present control. input is 

not a time setting in step Sl05, then control goes to step 

SllS in which the parameter setting changing means 300 per­

forms a process depending on the presently selected item. 

20 After the processing in step Sll4 or the processing in 

25 

step SllS, control goes to step Sl16 in which the end deter­

mining means 338 decides whether there is.an end request to 

finish the processing by the parameter setting changing 

means 300 or not. 

If there is no end request, then the end determining 

means 338 decides whether there is a menu display request or 

not in step S117. If there is a menu display request, then 
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control goes back to ·step SlOl to repeat the processing from 

step SlOl. If there is no menu display request, then con-

trol goes back to step 5116 to decide whether there is an 

end request to finish the processing by the parameter set-

5 ting changing means 300 or not. 

10 

15 

If there is an end request to finish the processing by 

the parameter setting changing means 300 in step 5116, then 

the processing sequence of the parameter setting changing 

means 300 is ended. 

The processing sequence of the menu displaying means 

· 322 wi11 be described below with reference to FIGS. 12 and 

15. 

In step S201 shown in FIG. 15, the object data reading 

me~s;, ·342 reads object data 340 of the cube group 316 from : 

the object data fi.le 204. 

·.:.;. .. In step $202, the·coloring information reading means 

·"'-344 reads co1oring information based on an instruction from 

the co1oring instructing means 330 in the parameter setting 

changing means 300. The coloring information includes in-

20 formation of a cube 302 to be colored and information of a 

co1or. e.g., b1ue. In step S203, the vertex data rewriting 

means 352 rewrites vertex data re1ative to the co1or, of the 

vertex data of the cube 302 to be co1ored. 

In step S204, the first motion information reading 

25 means 348 reads motion information about rotation of each 

cube 302 about its own axis from the motion information ta-

ble 346~ 
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In step 5205, ·the secon(l motion informatio.n reading 

means 350 decides whether the presently selected item is 

different from the previously sel.ected item or not. If the 

presentl.y selected item is different from the previousl.y se-

5 l.ected.item, then control goes to step S206 in which .the 

second motion information reading means 350 reads motion in­

formation that is used, to impart a special motion to the 

cube 302 to be colored. 

In step S207, the vertex data rewriting means 352 re-

10 writes vertex data (coordinate~rel.ated information) of the 

object data 340 based.on, the motion information of the .cube 

.302 to·be colored and the motion information of the other 

cubes 302. 

In step S208, tqe: ~be~_ .. gr~up;, render:tn~ means 354 ren- · 

15 dersthree-dimensional. images of al.l the cubes 302 by per-· 

forming a refracting process. a bump mapping process~ .· etc. 

and stores the rendered three-dimensional images of the cube 

group 316 in the image memory 74. 

·In step S209, based on the·information of an.item (pre-

20 sently selected item) from the item display instructing 

means 332, the item displaying means 356 reads display d~ta 

representing the contents of the item. Then, in step S210, 

the item displaying means 356 stores the item contents (dis­

pl.ay data) corresponding to the presently selected item into 

25 the image memory 74. 

In step 5211, the image data outputting means 358 out­

puts the image data and the item contents of the cube group 
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316 stored in the image memory 74 to the disp1ay monitor 18, 

whi.ch disp1ays three-dimensiona1 images of-the cube group 

316 and the item contents corresponding to the presently se-

lected item. At this time, on1y the cube 302 corresponding 

5 to the present1y selected item is displayed in b1ue, i.e •• 

semitransparent blue. 

In step s212. the end determining means 360 decides 

whether there is an end request to cance1 the displayed menu 

image or not based on an instruction from the menu cancella-

10 tion instructing means 336. If there is no end request, 

.. c9ntrol goes back to step 5202 to repeat . the processing from· . 

. the step's202. If there is end request, then contro.l goes 

,~.;_.: .. ·· ··\: .. tct, .. ~tep S213 in which the menu image cancel.ing means 362 

e~~~:~s al.J. image data .rel.ative to the displ.ayed menu image 

15 from the i.mage memory 74. Therefore, the displ.ayed menu im-

"._,age is erased from the display monitor 18. 

After the processing in step S213, the processing se-

quence of the menu disp1aying means 322 comes to an end. 

The processing sequence of the measured quantity dis-

20 playing means 328 will. be described below with reference·to 

FIGS. 13, 16, and 17. 

In step S301 shown in FIG. 16. the object data reading 

means 374 reads object data 370 of the block group 304 and 

the object data 372 of the light spot group 310 from the ob-

25 ject data file 204. 

In step S302, the clock information reading means 376 

reads present clock information from the rea1-time clock 28. 

r 
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In step S303, the col.oringbl.ockdetermining means 378 

determines a block 306a to be col.ored based on the time data 

of the c.lock i.nfo:anation. In step 'S304, the amount-of­

coloring determining means 380 determines an amount of col.-

5 oring based on the minute data and second data-of the clock 

information. In step $305, the first vertex data rewriting 

means 386 rewri.tes vertex data (color-re.lated' inforrrtation) 

in a range depending on the amount of co.lorihg, of the ver­

tex data of the bl.ock 306a to be colored. 

10 In step S306, the first angular displacement determin-

ing means 382 determines an angular displacement for the 

block group 304 to be rotated about the".longitudinal axis of 

the b.lock 306a base.d on· the c.lock informat1on. In step 

S307. the second arigu1·ar' 'cuispiac~eht ! det~badiling mearitf 384 

15 determines· an angu.lar displ.acement for each· b.lock 306 to be 

rotated about · its own axis based on the cJ.ock information. 

In step S308, the first vertex data rewriting means 386 re­

writes a11 vertex data (coordinate-re.lated information) of 

the b.lock group 304 based on the determined angu.lar dis-

20 placement of the entire bl.ock group 304 and the angular dis­

pl.acement of each block 306 about its own axis. 

In step S309, the b.lock group rendering means 388 ren­

ders three-dimensional irilages of all. the bl.oaks 306 of the 

block group 304 by performing a refracting process, a bump 

25 mapping process, etc., and stores the rendered three­

dimensional. images of the bl.ock group 304 in the image mem­

ory 74. 
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In step S310 shown in FIG. 17, the motion information 

reading means 392 reads motion information of each light 

spot 308 from the motion information table 390 which s.tores 

motion information of each light spot 308. In step S311, 

5 the second vertex data rewriting means 394 rewrites vertex 

data of the object data 372 based on the motion information 

of each light spot 308. 

10 

15 

In step S312, the light spot group rendering means 396 

renders three-dimensional. images of the light spots 308 of 

the light spot group 310. according to the after-image proc-

essing and stores the rendered three-dimensional. images of 

the ligl'lt spot group 310 in the image memory 74 • 

. ··"··" . In step S313, the bl.urring processing means 398 decides 

w~:ther the bl.ock group 304 and the l.ight .spot group ·310 are 

to be bl.urred in display based on the.information as.to 

.. bl.urring display from the bl.urring setting/canceling .means 

334. 

If the block group 304 and the l.ight spot group 310 are 

to be blurred in display, then control proceeds to step SJ14 

20 in which the bl.urring processing means 398 performs a blur­

ring process on the rendered image data of the block group 

304 and the light spot group 310 according to a pixel dis­

placing process, a semitransparency process, etc. 

After the processing in step 5314, or if the block 

25 group 304 and the light spot group 310 are not to be blurred 

in display in step S313, then control goes to step S315 in 

which the image data outputting means 400 outputs the image 
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data of at least the block group 304 and the light spot 

group 310 stored in the image memory 74 to the display moni-

tor 18, which displays three-dimensional images of at least 

the block group 304 and the light spot group 310. If the 

s display of a menu image is required at this time, then a 

menu image is also displayed. 

In step S316, the end determining means 402 

decides whether there is an end request for f infshing the 

processing sequence of the measured quantity displaying 

10 means 328 or not. If there is no end request, then control 

goes back to step 5302 to repeat the processing sequence 

from step S302. 

If there is .an~end.request.in ·step S3lf), then the above 

.. processing sequenc·e·. of :the'-.measured: 0 quanti.ty displaying . 

15 .· means 328 is ended. 

As described above. the parameter setting changing 

means 300 simultaneously displays a menu image for changing 

settings of various parameters used by the entertainment ap-

paratus 10 and a model image. i.e •• an image of the block 

20 group 304 and the light spot group 310 in combination, rep-

resenting attributes of parameters whose settings are to be 

changed, and changes the model image based on parameter set-

tings that are changed in response to control inputs. When 

the user is to change settings of various parameters used by 

25 the entertainment apparatus 10, the user changes those pa-

rameter settings while viewing the menu image displayed on 

the .. display monitor 18, and the model image displayed. behind 
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the menu image is changed based on the changed parameter 

settings. 

Usually, it has heretofore been the general practice to 

display an unattractive setting image of only items and num-

5 bers. According to the present invention, however, the 

10 

model image representing parameter attributes is displayed 

behind the menu image, for example. and the model image 

changes depending on parameter values. At this time, the 

position of a block to be colored is changed or the amount 

of coloring thereon is changed, and the rotation of the 

block group is abruptly changed. 

Therefore, the parameter setting changing means 300 al• ... 

l~"s the user to find it enjoyable to change parameter set"'"·.· 

t:i;1Jgs,, and makes the user apt to be interested :l.n the enter-· · 
·.·--:i•·.'~;.. ., . 

15 · · .. tainment apparatus 10 •. 

... _ .. · The measured quantity displaying means 328 according to 
:· .... 

the second embodiment expresses time with the single block 

group 304, while displaying the light spots 308 as they move 

around the sphere 312 radially inwardly of the block group 

20 304. Therefore, the measured quantity displaying means 328 

can display time in a highl.y impressive manner for improved 

customer attraction. 

In the above illustrated embodiment, time information 

is expressed by the first and second block groups 110, 112 

25 and the single block g+oup 304. However, the present inven-

tion is also applicable to the expression of other pieces of 

information including calendar information, the length of an 
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object, the weight of an object, and the speed of an object. 

The parameter setting changing means 300 has been de­

scribed as being used to change time sett:i.ngs. ·However. the 

parameter setting changing means 300 may be used to change 

5 the setting of playback track for CD-ROMs and DVD-ROMs, and 

the setting.of an access block of a memory card. 

As described above, the method of and the apparatus for 

displaying a measured physical quantity inciuding time i.n­

formation, the recording medium, arid the program accordi.ng 

10 to the present invention are capable of displaying a meas­

ured physical quantity with digital and analog display ele­

ments for enjoyab1e di.splay patterns. 

The method of and, the. apparatus fordisp1aying a meas-· 

ured physical ·quantity·: .irici~d.irig'. tirile j.h:fo:f:ination, the re- . 

15 cording medium, and the program according to the present in- . 

vention allow the user to change parameter settings in an 

enjoyable manner for thereby making the user liable to be 

i.nterested in computers. 

Although certain preferred embodiments of the present 

20 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 ap­

pended claims. 
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1. A method of displaying a measured quantity. compris­

ing the step of: 

expressing a measured physica1 quantity including time 

information with the positional re1ationship of at least one 

block (102a, 114a, 116a, 306a) to be colored in a plurality 

of blocks (102, 114, 116, 306), and the amount of coloring 

on said block ( 102a, 114a, ._ 116a, 306a) to be colored. 

2. A method according to claim l, further comprising 

. the steps of: 

.,,.defining.a cluster of two or more blocks (102, 114, 

l~,·.• 306) as a single block group (100, 110, 112, 304): 

15 arraying and _displayi.ng said two or more bl.ocks ( 102 , . 

. ;_ 114, 116, 306) of said b1ock group ( 100, 110. 112. 304) ac­

.. cording to a predetermined rule: 

dividing the scale of the physical quantity including 

time information into.two or more sma1ler scales, and as-

20 signing the sma1ler scales to· said blocks (102, 114, 116, 

306}; and 

coloring said at least one block (102a, 114a, 116a, 

306a): 

whereby the measured physical quantity can be expressed 

25 with.the positional relationship of the block (l02a, 114a. 

ll6a. 306a) to be colored and the amount of coloring on said 

block (102a, 114a, 116a, 306a} to be colored. 
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3. A method according to claim 2, further comprising 

the step of: 

arraying and displaying n (n = l, 2, 3, ···}block 

s groups (110, 112) according to respective individual rules; 

10 

15 

whereby the measured physical quantity can be expressed 

with the positional relationship of blocks (114a, 116a) to 

be colored in the block groups (110, 112) and the amounts of 

coloring on said blocks (114a; 116a) to be colored. 

·4. A.method according to claim 2 or 3,.further compris-

ing the steps of: 

fixedly displaying at least one block (114a, 116a, 

306a) to be colored. :.in <Said -bl.ock group '-(1:..10, 112 ~ 304); and 

movab.ly·disp.laying remaining blocks (114,-.116, 306) of 

said block group (110, 112, 304) according to a predeter-

mined rule. 

5. A method according to claim 4, further comprising 

20 the step of: 

rotating the block group (110, 112, 304) in an arbi-

trary direction about the block (114a, 116a, 306a) which is 

fixedly displayed. 

25 6. A method according to any one of ~laims 1 through 5, 

wherein said physical quantity represents calendar informa-

tion. 
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7. A method according to any one of claims 1 through s. 

wherein said physical quantity represents clock information. 

5 8. A method according to claim 7. further comprising 

the steps of: 

arraying and displaying two block groups (110. 112) 

around respective circles of different diameters; 

assigning a smaller scale represented by a short hand 

10 to one of said two block groups (110): 

assigning a smaller scale represented by a long hand to 

the other of said two block groups (112}; 

.. : ... simulatively expressing·. the position of the short hand . · . 

w1'th the positional relati9nship of the block (114a) to .be 

15 colored.in said one block group (110} and the amount of col-

· oring on said block ( 114a}: and 

simulatively expressing the position of the long hand 

:. with the positional. relationship of the block ( 116a) to be 

colored in said other block group (112) and the amount of 

20 coloring on said block {116a). 

9. A method according to claim 7, further comprising 

the steps of: 

arraying and displaying a block group (304) around a 

25 predetermined circl.e; 

expressing hours with the positional relationship of a 

block (306a) to be colored in said block group (304); and 
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expressin§}~lunutes and seconds with the amount of col-

oring on said block .(306a) to be colored. 

10. A method of displaying a measured quantity. com-

s prising the steps of: 

10 

15 

displaying a menu image for changing settings of pa-

rameters for use in a computer; 

simultaneously displaying a model image representing 

attributes of said parameters: and 

changing said model. image based on the setti.ngs of the 

parameters which.are changed in response to a control input • 

. 11 • An apparatus for displ.aying a measured quantity, 

comprising: 

measured quantity displaying means (200) for expressing 

a measured physical quantity incl.uding time i.nformation with 

the positional. rel.ationship:of at l.east one block (102a, 

114a, 116a, 306a) to be colored in a plural.ity of blocks 

(102, 114, 116, 306), and the amount of coloring on said 

20 block (102a, 114a, 116a, 306a) to be colored. 

12. An apparatus according.to cl.aim 11, further com-

prising means for defining a cluster of two or more blocks 

(102, 114, 116, 306) as a single block group (100, llo,·112, 

25 304), arraying and displaying said two or more :blocks (102, 

114, 116, 306) of said block group (100, 110, 112, 304) ac-

cording to a predetermined rule, dividing the scale of the 
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physica1 quantity including time information 1.nto two or mo-

re smal1er scales, and assigning the smaller scales to said 

blocks (102, 114, 116, 306), coloring said at least one 

b1ock (102a, 114a, 116a, 306a), selecting at least one block 

5 (102a, 114a, 116a, 306a) to be colored and determining and 

displaying an amount of coloring on the selected block 

(102a, 114a, 116a, 306a) based on a measured physical quan-

tity. 

10 13. An apparatus accordlllg to claim 12, wherein said· 

measured quantity displaying means (200) comprises: 

means for array~ng and displaying n (n = 1. 2. 3 • . •••) 

b_lock groups (110, · 112) according to respective individual 

rul:es: and 

15 means for selecting b.locks (114a, 116a) to be colored 

?-in the block groups · ( 110, 112} and determining and display-

"ing amounts of coloring-on the selected blocks (114a, 116a) 

based on a measured physical quantity. 

20 14. An apparatus according to claim 12 or 13, wherein 

said measured quantity displaying means (200) comprises: 

displaying means for f:ixedly displaying at least one 

block (114a, 116a, 306a) to be colored in said block group 

(110, 112, 304), and movably displaying remaining blocks 

25 (114, 116, 306) of said block group (110, 112, 304) accord-

ing to a predetermined rule. 



5 

10 

WOOl/20348 
I I/If IQ 11/lff II(// If Im If Ill! 

s * . PCI'IJPOD/06134 

-47-

15. An apparatus according to cl.aim 14, wherein said 

displaying means comprises means for rotating the bl.ock 

group (110, 112, 304) in an arbitrary direction about the 

block (114a, 116a, 306a) which is fixedly displ.ayed. 

16. An apparatus according to any one of cl.aims 11 

through 15, wherein said physical quantity represents cal.en-

dar information. 

17. An apparatus according to any one of cl.aims 11 

through 15, wherein said physical quantity represents.cl.ock 

information. 

18. An apparat:Qs;: ~ccording'. to.:,c.l.aim.1:7, wherein .s.aid 

. 15 measured quantity displ.aying means (200) comprises means for. 

arraying and displ.aying two block groups (110, 112) around 

respective circles of different diameters, assigning a smal.-

l.er scal.e represented by a short hand to one of said.two 

block groups (110), assigning a smaller scale represented by 

20 a long hand to the other of said two block groups (112), se-

lecting a block (114a) to be displayed in said one bl.ock 

group (110) and determining and displaying an amount of col-

oring on the sel.ected block (114a) based on clock informa-

tion indicated by said short hand, and selecting a block 

25 ( 116a) to be displayed in said other block gro~p ( 112) .and 

determining and displaying an amount of coloring on the se-

lected block (116a) based on clock information indicated by 
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19. An apparatus according to, cl.aim 17. wherein said 

measured quantity di.spl.aying means {200]' comprises means for 

5 arraying and displ.aying a bl.ock group (304) around a prede­

termined circl.e. selecting a bl.ock (306a} to be col.ored in 

said bl.ock group (304) based on hour data of said clock in­

formation. and determining and displ.ayill.gan amount of col-

oring on the selected block (306a) based on at least minute 

10 data of said clock information. 

20. An apparatus for d:l.spl.aying a measured quantity, 

comprising parameter setting changing means ( 300) for .. dis­

piil;ying a menu irriage for changing. settings of parameters for 

15 . :·.use in a computer, simul.taneously displ.aying a model. image 

20 

. . 

·':·representing attributes of said parameters, and changing 

'said model. image based on the settings of the parameters 

which are changed i.n response to a control input. 

21. A recording medium which stores a program and data, 

said program comprisi.ng the step of: 

expressing a measured physical. quari.ti.ty including time 

information with the positional. relationship of at least one 

bl.ock (102a, 114a, 116a, 306a) to be colored in a plurality 

25 of blocks (102, 114, 116, 306), and the amount of col.oring 

on said block (102a. 114a. 116a, 306a) to be colored. 
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22. A recS!~ng medium according ~~1 
Cl.aim 21, wherein 

said program further comprises the steps of: 

defining a cluster of two or more blocks (102, 114, 

116, 306) as a single block group (100, 110, 112, 304); 

5 arraying and displaying said two or more blocks (102. 

114, 116, 306) of said bl.ock group (100, 110, 112, 304) ac-

cording to a predetermined rule; 

dividing the scale of the physica1 quantity including 

time information into two or more smaller scales, and' as-

10 signing the smal.l.er scales to said bl.oaks (102, 114, 116, 

306); 

coloring said at least one block (102a, 114a, ll6a, 

. 306a): and-· 

sel.ecting at J..east .. one ::'~_l._ock ( 102.a:- •. f:l4a, 116a, 306a). 

15 to be colored anddeterm:ining and displaying an amount of 

col.oring on the selected block (102a. 114a, 116a, 306a) 

based on a measured physical. quantity. 

23. A recording medium according to cl.aim 22, wherein 

20 said step of expressing a measured physical. quantity com-

prises the steps of: 

arraying and displ.aying n (n = l, 2, 3, ···)block 

groups (110, 112) according to respective individual rules; 

and 

25 sel.ecting blocks (ll4a, 116a) to be colored in the 

block groups (110, 112) and determining and displaying 

amounts of col.oring on the selected bl.ocks (114a, 116a} 
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24. A recording medium according to claim 22 or 23, 

wherein said step of expressing ~ measured physica1 quantity 

5 comprises the steps of: · 

fixedly displaying at least one bl.ock (114a, ll6a, 

306a) to be colored in said block group (110, 112, 304}; and 

movabl.y displaying remaining blocks (114, 116. 306) of 

said block group (110, 112, 304) according to a predeter-

10 mined rul.e. 

25. A recording.medium according to cl.aim 24. wherein 

said step of movably displ.aying remaining blocks comprises 
.. !,:,~~·.::: ·: ... -

... t~Mt.~~ep of: 
·. :~ .. ~ .. : .. ~· . 

15 rotating the block. group (110, 112 •. 304) in an arbi-

., trary direction about the bl.ock ( 114a, ll6a, 306a) which is 

fixedl.y displ.ayed. 

26. A recording medium accorqing t() any one of cl.aims 

20 21 through 25, wherein said physical. quantity represents 

calendar information. 

27. A recording medium according to any one of cl.aims 

21 through 25, wherein said physical quantity represents 

25 clock information. 

28. A recording medium according to claim 27, wherein 
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said step of ~f.essing a measured phj;~f:cal. quantity com-

prises the steps of: 

arraying and displ.aying two block groups (110, 112) 

around respective circl.es of different diameters; 

5 assigning a smaller scale represented by a short hand 

to one of said two block groups (110): 

assigning a smaller scale represented by a l.ong hand to 

the other of said two bl.ock groups (112); 

se1ecting a b1ock (114a) to be displ.ayed in said one 

10 block group (110) and determining and displ.aying an amount 

of col.oring .on the selected block (114a) based on clock in-

forination indicated by sai.d short hand; and 

selecting a bl.ock.(116a) to be displ.ayed in said other· 

bl.ock group C 112) ~nd. '.: d~tenri':ihi.ii.9 "and·: di~,iil:Et.ying an amount 

15 of coloring on the sel.ected bl.ock (116a) based on cl.ock in-

formation indicated by said l.ong hand. 

29. A recording medium according to cl.aim 27, wherein 

said step of expressing a measured physical. quantity com-

20 prises the steps of: 

arraying and displaying a block group (304) around a 

predetermined circle; 

sel.ecting a bl.ock (306a) to be col.ored in said bl.ock 

group (304) based on hour data of said cl.ock information; 

25 and 

determining and displ.aying an amount of col.oring on the 

sel.ected bl.ock (306a} based on at least minute data of said 
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30. A recording medium which stores a program and data, 

said program comprising the steps of: 

5 displaying a menu image for changing settings of pa-

rameters for use in a computer; 

simultaneously displaying a model image representing 

attributes of said parameters; and 

changing said model image based on the settings of the 

10 parameters which are changed in response·to a control input. 

31. A program readable and executab1e by a computer. · 

c~m_prising the step of: 

··~ '· · ·expressing a measured physical. quantity incl.ud1ng time · 

15 information with the positional. rel.ationship of at I.east one 

block (102a. 114a. 116a. 306a) to be colored in a plurality 

of bl.ocks (102. 114. 116. 306). and the amount of coloring 

on said bl.ock (102a, 114a, 116a, 306a) to be col.ored. 

20 32. A program readabl.e and executable by a computer, 

comprising the step of: 

displ.aying a menu image for changing settings of pa-

rameters for use in a computer; 

simultaneously displaying a model image representing 

25 attributes of said parameters; and 

changing said model image based on the settings of the 

parameters which are changed in response to a control input. 


