PORTABLE TOY, PORTABLE INFORMATION TERMINAL,

ENTERTAINMENT SYSTEM, AND RECORDING MEDIUM

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a portable toy that
can be held by hand and played by the user, a portable in-
formation terminal for use as an auxiliary storage unit for
an information-handling apparatus, an entertainment system
equipped with such a portable information terminal, and a
recording medium which stores a program to be downloaded in-
to the portable information terminal.

Description of the Related Art:

Information-handling apparatus such as entertailnment
apparatus including video game machines have a master unit
and a slave unit such as a memory card device to be inserted
into the master unit. The slave unit comprises an interface
for connection to the main assembly of the information-
handling apparatus, i.e., the master unit, and a nonvolatile
memory for storing data.

FIG. 56 of the accompanying drawings shows an arrange-
ment of major components of a conventional memory card de-
vice. The conventional memory card device, generally denot-
ed by 1000, comprises a control means 1002 for controlling
operation of the memory card device, a connector 1004 for
connection to terminals disposed in a slot of the informa-

tion-handling apparatus or the like, and a nonvolatile mem-

.



ory 1006 for storing data. The connector 1004 and the non-
volatile memory 1006 are connected to the control means
1002.

The control means 1002 comprises a microcomputer, for
example. The nonvolatile memory 1006 comprises a flash
memory or an EEPROM, for example. The interface for connec-
tion to the main assembly of the information-handling device
may comprise a microcomputer as a control means for inter-
preting protocols.

FIG. 57 of the accompanying drawings shows control
items carried out by the control means 1002 of the conven-
tional memory card device 1000.

The conventional memory card device 1000 has had only
an apparatus connection interface for connection to the main
assembly of the information-handling apparatus and a memofy
interface for entering data into and retrieving data from
the nonvolatile memory.

Conventional entertainment apparatus which are also ca-
pable of playing home TV games have a function to store pro-
grams and data in an auxiliary memory. The above memory
card device can also be used as an auxiliary memory for en-
tertainment apparatus.

FIG. 58 of the accompanying drawings shows a conven-
tional entertainment apparatus 1010 which employs a memory
card as an auxiliary memory. The conventional entertainment
apparatus 1010 has a rectangular casing 1012 which houses a

disk loading unit 1014 substantially centrally therein for



loading an optical disk as a recording medium with an appli-
cation program recorded therein. The casing 1012 supporis a
reset switch 1016 for resetting a program which is being
presently executed, a power supply switch 1018, a disk con-
trol switch 1020 for controlling the loading of the optical
disk, and two slots 1022A, 1022B.

The memory card 1000 for use as an auxiliary memory is
inserted intc one of the slots 1022A, 1022B, and result data
of the program executed by the entertainment apparatus 1010
are transmitted from a control means (CPU) 1024 and written
in the nonvolatile memory 1006. A plurality of manual con-
trollers (not shown) may be connected respectively to the
slots 10227, 1022B to allow a plurality of users or game
players to share the entertainment system to play a competi-
tion game, for example.

It has been attempted to provide a slave unit that can
be connected to a memory card slot in an entertainment appa-
ratus as a master unit, with a function to execute a program
such as a game program. Such a slave unit can also be used
as a portable information terminal. If the slave unit can
communicate easily with other devices, then the slave unit
will find a wider range of applications, which will lead to
the creation of new demands.

Furthermore, if a portable information terminal is des-
igned for use as a toy with a head and a body, then the
portable information terminal will gain greater popularity

in the market.



Moreover, a portable information terminal with a commu-
nication capability for receiving information from an exter-
nal source and an output capability for outputting received
information as an audio message will find wide use among us-
ers.

In addition, a portable information terminal will also
be used widely if it has an illegal copying prevention func-
tion to prevent programs and data from being copied illegal-

ly through the portable information terminal.

SUMMARY OF THE INVENTION

Tt is therefore an object of the present jinvention to
provide a portable toy which has a head and a body and which
allows the user to enjoy various facial expressions at all
times, for thereby increasing attractive forces with which
to attract customers to the portable toy.

Another object of the present invention is to provide a
portable information terminal which acts as if it had a life
therein and functions as company that the user can talk to.

Still another object of the present invention is to
provide an entertainment system for performing various func-
tions with a portable information terminal that can also be
used as a portable toy.

Yet another object of the present invention is to
provide a recording medium with a recorded program for op-
erating a portable information terminal that functions as

company that the user can talk to.



Yet still another object of the present invention is to
provide a portable information terminal which is capable of
outputting received information as an audio message, so that
the portable information terminal will have many functions.

A further object of the present invention is to provide
an entertainment system for performing various functions
with a portable information terminal that has a communica-
tion function.

A still further object of the present invention is to
provide a recording medium with a recorded program for op-
erating a portable information terminal that is capable of
outputting received information as an audioc message.

A yet further object of the present invention is to
provide a portable information terminal and an entertainment
system which are capable of effectively preventing programs,
etc. from being illegally copied via a communication means
of the portable information terminal, for thereby protecting
copyrights with respect to the programs.

A yet still further object of the present invention is
to provide a recording medium with a recorded program for
executing a process to effectively prevent programs, etc.
from being illegally copied via a communication means of a
portable information terminal.

A portable toy according to the present invention com-
prises a display unit and a casing surrounding the display
unit, the display unit and the casing representing a form

comprising a head and a body, the display unit functioning
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as at least means for presenting facial expressions of the
form.

The user of the portable toy can enjoy changing facial
expressions of the form, as the portable toy looks as if it
had a life therein and functions as company that the user
can taik to.

A portable information terminal according to the pre-
sent invention comprises a display unit and a casing sur-
rounding the display unit, the display unit and the casing
representing a form comprising a head and a body, the dis-~
play unit functioning as at least means for presenting faci-
al expressions of the form.

Inasmuch as the user can always enjoy changes in facial
expressions displayed on the display unit, the user can use
the portable information terminal as a portable toy. The
portable information terminal looks as if it had a life
therein and functions as company that the user can talk to.

The portable information terminal may further comprise
image processing means for generating image data, and the
display unit may comprise a display screen for displaying an
image based on image data generated by the image processing
means.

The portable information terminal may further comprise
facial expression selecting means for selecting one of a
plurality of items of facial expression information, and the
image processing means may comprise facial expression dis-

play means for reading the facial expression information se-
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lected by the facial expression selecting means and display-

ing a moving image representing a deformation from a present
facial expression to a facial expression based on the read
facial expression information according to a morphing tech-
nigque.

The displayed facial expression changes naturally
without appreciable awkward transitiomns. The smooth facial
expression changes allow the portable information terminal
as viewed as a toy to attract customers highly effectively.

The facial expression selecting means may comprise
means for randomly selecting one of the items of facial ex-
pression information at the timing of a predetermined time
duration. Therefore, even if the portable information ter-
minal is left, it operates humorously by speaking something
and changing facial expressions by itself, thereby making
the user feel intimate with the terminal.

The facial expression selecting means may comprise
means for selecting one of the items of facial expression
information at the timing of a manual control input entered
while the present facial expression 1is being displayed.

Simply when the user makes key entries, various mes-
sages and facial expression changes are produced depending
on the timing of the key entries, the time durations of the
key entries, and the period of time in which the key entries
continue. Accordingly, the user can experience a sensation
as if playing with the portable information terminal with a

1ife kept therein.
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The facial expression display means may comprise means

for, if facial expression information related to the read
facial expression information is added, displaying a moving
image representing a deformation from a facial expression
based on the read facial expression information to a facial
expression based on the related facial expression informa-
tion according to a morphing technique. Therefore, complex
facial expression changes and a combination of plural facial
expressions related to one facial expression can easily be
achieved.

The portable information terminal may further comprise
message sound output means for. if message information is
added to the facial expression information, reading a mes-
sage represented by the message information, and outputting
a voice sound of the message in substantial synchronism with
the displaying of the facial expression by the facial ex-
pression display means.

Consequently, it is possible to develop an organic at-
mosphere in which the portable information terminal speaks
naturally as if it had a life therein, rather than an inor-
ganic atmosphere in which a computer outputs voice sounds
based on data.

The facial expression display means may comprise means
for, if message information is added to the facial expres-
sion information and information indicative of displaying of
a message is added, reading a message represented by the

message information and displaying the message on the dis-
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play screen.

Therefore, if a long message is to be outputted, only
basic message segments thereof may be displayed as an image,
and insignificant message segments such as prefixes and suf-
fixes may be outputted as voice sounds. Consequently, even
when a piezoelectric buzzer is used as a speaker, the prob-
lem of an insufficient capacity thereof for outputting long
messages can be solved.

According to the present invention, an entertainment
system comprises an entertainment apparatus having a func-
tion to execute a program, and a portable information termi-
nal detachably connected to the entertainment apparatus and
having an interface for being electrically connected to the
entertainment apparatus, the portable information terminal
comprising a display unit and a casing surrounding the dis-~
play unit, the display unit and the casing representing a
form comprising a head and a body, the display unit func-
tioning as at least means for presenting facial expressions
of the form.

The portable information terminal and the entertainment
apparatus may have respective information transfer means for
transferring information to each other. The portable infor-
mation terminal may comprise image processing means for gen-
erating image data, and the display unit may comprise a dis-
play screen for displaying an image based on image data gen-
erated by the image processing means.

The portable information terminal may comprises facial
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expression selecting means for selecting one of a plurality

10

of items of facial expression information, and the image
processing means may comprise facial expression display
means for reading the facial expression information selected
by the facial expression selecting means and displaying a
moving image representing a deformation from a present faci-
al expression to a facial expression based on the read faci-
al expression information according to a morphing technigue.

The facial expression selecting means may comprise
means for randomly selecting one of the items of facial ex-
pression information at the timing of a predetermined time
duration or means for selecting one of the items of facial
expression information at the timing of a manual control in-
put entered while the present facial expression is being
displayed.

The facial expression display means may comprise means
for, if facial expression information related to the read
facial expression information is added, displaying a moving
image representing a deformation from a facial expression
based on the read facial expression information to a facial
expression based on the related facial expression informa-
tion according to a morphing technique.

The portable information terminal may comprises message
sound output means for, if message information is added to
the facial expression information, reading a message repre-
sented by the message information, and outputting a voice

sound of the message in substantial synchronism with the
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displaving of the facial expression by the facial expression
display means.

The facial expression display means may comprise means
for, if message information is added to the facial expres-
sion information and information indicative of displaying of
a message is added, reading a message represented by the
message information and displaying the message on the dis-
play screen.

A recording medium according to the present invention
stores a program comprising the steps of randomly selecting
one of a plurality of items of facial expression information
at the timing of a predetermined time duration, reading the
selected facial expression information, and displaying a
moving image representing a deformation from the present fa-
cial expression to a facial expression based on the read fa-
cial expression information according to a morphing tech-
nique.

With the recording medium used, the displayed facial
expression changes naturally without appreciable awkward
transitions, so that various facial expressions can conven-
iently be displayed. Since facial expressions change at the
timing of a predetermined time duration, it is possible to
provide humorous operations by speaking something and chang-
ing facial expressions by itself.

A recording medium according to the present invention
stores a program comprising the steps of selecting one of a

plurality of items of facial expression information at the
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timing of a manual control input entered while a present fa-

12

cial expression is being displayed, reading the selected fa-
cial expression information, and displaying a moving image
representing a deformation from the present facial expres-
sion to a facial expression based on the read facial expres-
sion information according to a morphing technique.

With the above recording medium used, simply when the
user makes key entries, various messages and facial expres-
sion changes are produced depending on the timing of the key
entries, the time durations of the key entries, and the
period of time in which the key entries continue. Accord-
ingly, the user can experience a sensation as if playing
with the portable information terminal with a life kept
therein.

The step of displaying a moving image may comprise the
step of, if facial expression information related to the
read facial expression information is added, displaying a
moving image representing a deformation from a facial ex-
pression based on the read facial expression information to
a facial expression based on the related facial expression
information according to a morphing technique.

The program may further comprise the steps of, if mes-
sage information is added to the facial expression informa-
tion, reading a message represented by the message informa-
tion, and outputting a voice sound of the message in sub-
stantial synchronism with the displaying of the facial ex-

pression.
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steps of, if message information is added to the facial ex-
pression information and information indicative of display-
ing of a message is added, reading a message represented by
the message information and displaying the message.

A portable information terminal according to the pre-
sent invention comprises display means for displaying infor-
mation depending on a program which is executed, sound out-
put means for outputting a sound of information depending on
the program which is executed, communication means for send-
ing and receiving information, and message information out-
put means for outputting a sound of message information, of
information received by the communication means, via the
sound output means.

With the above arrangement, information received via
the communication means is sent to the message information
output means, which outputs a sound of the message informa—
tion of the received information via the sound output means.

Thus, the portable information terminal can perform a
function to output latest news transmitted from a broadcast-
ing station as voice sounds via the portable information
terminal. Therefore, the portable information terminal can
be designed for a multiplicity of functions.

The message information output means may comprise re-
ception data detecting means for determining whether infor-
mation has been received via the communication means, data

reading means for, if information has been received via the
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extracting and registering message information of the re-
ceived information, and message sound output means for out-
putting a sound of the registered message information via
the sound output means.

The display means may comprise facial expression dis-
play means for reading facial expression information depend-
ing on the message information, from a plurality of items of
facial expression information, and displaying a moving image
representing a deformation from a present facial expression
to a facial expression based on the read facial expression
information according to a morphing technique, in substan-
tial synchronism with the outputting of the sound of message
information.

The display means can display a facial expression with
the mouth being alternately opened and closed in synchronism
with the outputting of the sound of message information, SO
that the portable information terminal can look as 1if it had
a life therein.

According to the present invention, an entertainment
system comprises an entertainment apparatus having a func-
tion to execute a program, and & portable information termi-
nal detachably connected to the entertainment apparatus and
having an interface for being electrically connected to the
entertainment apparatus, the portable information terminal
comprising display means for displaying information depend-

ing on a program which is executed, sound output means for
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which is executed, communicatlon means for sending and re-
ceiving information, and message information output means
for outputting a sound of message information, of informa-
tion received by the communication means, via the sound out-
put means.

The message information output means may comprise re-
ception data detecting means for determining whether infor-
mation has been received via the communication means, data
reading means for, if information has been received via the
communication means, reading the received information, and
extracting and registering message information of the re-
ceived information, and message sound output means for out-
putting a sound of the registered message information via
the sound output means.

The display means may comprise facial expression dis-
play means for reading facial expression information depend-
ing on the message information, from a plurality of items of
facial expression information, and displaying a moving image
representing a deformation from a present facial expression
to a facial expression based on the read facial expression
information according to a morphing technique, in substan-
tial synchronism with the outputting of the sound of message
information.

A recording medium according to the present invention
stores a program which can be executed by a portable infor-

mation terminal having display means for displaying informa-
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tion depending on the program which is executed, sound out-
put means for outputting a sound of information depending on
the program which is executed, and communication means for
sending and receiving information, the program comprising
the step of outputting a sound of message information, of
information received by the communication means, via the
sound output means.

With the above recording medium being used, the port-
able information terminal can perform a function to output
latest news transmitted from a broadcasting station as voice
sounds via the portable information terminal. Therefore,
the portable information terminal can be designed for a mul-
tiplicity of functions.

The step of outputting a sound of message information
may comprises the steps of determining whether information
has been received via the communication means, if informa-
tion has been received via the communication means, reading
the received information, and extracting and registering
message information of the received information, and output-
ting a sound of the registered message information via the
sound output means.

The program may further comprise the steps of reading
facial expression information depending on the message in-
formation, from a plurality of items of facial expression
information, and displayving a moving image representing a
deformation from a present facial expression to a facial ex-

pression based on the read facial expression information ac-
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cording to a morphing technique, in substantial synchronism
with the outputting of the sound of message information.

A portable information terminal according to the pre-
sent invention has an interface for connection to a master
unit having a function to execute a program, and comprises
illegal copying prevention means for periodically determin-
ing whether legitimate information has been downloaded from
the master unit or not, and if legitimate information has
not been downloaded, making ineffective at least control in-
puts entered into the terminal.

With the above arrangement, the user has to necessarily
download legitimate information from the master unit to the
portable information terminal. If the user illegally copies
a program via the communication means of the portable infor-
mation terminal to another portable jnformation terminal and
takes the other portable information terminal to another
place, at least control inputs to the other portable infor-
mation terminal are made ineffective upon elapse of a prede-
termined time, and hence the other portable information ter-
minal cannot be used.

Therefore, the above illegal copying can effectively be
prevented, and hence the copyright of the program used by
the portable information terminal can effectively be pro-
tected. This effective copyright protection leads to an in-
creased number of legally sold and distributed programs.

Even a legitimate user can possibly forget the time of

downloading legitimate information. Therefore, it is pref-
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erable to make effective again control inputs entered into
the portable information terminal if legitimate information
has been downloaded from the master unit after control in-
puts entered into the portable information terminal have
been made ineffective.

The illegal copying prevention means may comprise down-
load monitoring means for registering the year. month, and
date of an instance of downloading of data, and periodic
download determining means for periodically determining
whether data has been downloaded or not.

The download monitoring means may comprise preprocess-
ing means for storing the present year, month, and date in a
first memory area, download detecting means for detecting
whether data has been downloaded or not, ID determining
means for determining whether an ID which has been download-
ed is a predetermined ID or not, and registering means for
setting a flag indicative of the download if the downloaded
ID is the predetermined ID and registering the present year,
month, and date in a second memory area.

The periodic download determining means may comprise
effective/ineffective determining means for determining
whether the present year, month, and date stored in the fir-
st and second memory areas are effective or ineffective, and
making at least control inputs ineffective if the stored
present year, month, and date are ineffective, elapsed time
determining means for determining whether a predetermined

period has elapsed or not on the basis of the present year,

This Sheet Has Been Replaced

i




19

month, and date stored in the first and second memory areas,
and flag determining means for determining whether the flag
has been set or not if the predetermined period has elapsed,
making at least control inputs ineffective if the flag has
not been set, and resetting the flag if the flag has been
set.

According to the present invention, an entertainment
system comprises an entertainment apparatus having a func-
tion to execute a program, and a portable information termi-
nal detachably connected to the entertainment apparatus and
having an interface for being electrically connected to the
entertainment apparatus, the portable information terminal
comprising illegal copying prevention means for periodically
determining whether legitimate information has been down-
loaded from the entertainment apparatus or not, and if le-
gitimate information has not been downloaded, making inef-
fective at least control inputs entered into the portable
information terminal.

Since the user has to necessarily download legitimate
information from the master unit to the portable information
terminal, it is effective to prevent illegal copying, and
hence the copyright of the program used by the portable in-
formation terminal can effectively be protected.

The illegal copying prevention means may comprise means
for making effective again control inputs entered into the
portable information terminal if legitimate information has

been downloaded from the entertainment apparatus after con-
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trol inputs entered into the portable information terminal
have been made ineffective.

The illegal copying prevention means may comprise down-
load monitoring means for registering the year, month, and
date of an instance of downloading of data, and periodic
download determining means for periodically determining
whether data has been downloaded or not.

The download monitoring means may comprise preprocess-
ing means for storing the present year, month, and date in a
first memory area, download detecting means for detecting
whether data has been downloaded or not, ID determining
means for determining whether an ID which has been download-~
ed is a predetermined ID or not, and registering means for
setting a flag indicative of the download if the downloaded
ID is the predetermined ID and registering the present year,
month, and date in a second memory area.

The periodic download determining means may comprise
effective/ineffective determining means for determining
whether the present year, month, and date stored in the fir-
st and second memory areas are effective or ineffective, and
making at least control inputs ineffective 1f the stored
present year, month, and date are ineffective, elapsed time
determining means for determining whether a predetermined
period has elapsed or not on the basis of the present year.
month, and date stored in the first and second memory areas,
and flag determining means for determining whether the flag

has been set or not if the predetermined period has elapsed,
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making at least control inputs ineffective if the flag has
not been set, and resetting the flag if the flag has been
set.

A recording medium according to the present invention
stores a program which can be executed by a portable infor-
mation terminal having an interface for connection to a mas-
ter unit which has a function to execute the program, the
program comprising the steps of periodically determining
whether legitimate information has been downloaded from the
master unit or not, and, if legitimate information has not
been downloaded, making ineffective at least control inputs
entered into the portable information terminal.

With the above recording medium being used, the user
has to necessarily download legitimate inforxrmation from the
master unit to the portable information terminal, it is ef-
fective to prevent illegal copying, and hence the copyright
of the program used by the portable information terminal can
effectively be protected.

The program may further comprise the step of making ef-
fective again control inputs entered into the portable in-
formation terminal if legitimate information has been down-
ioaded from the master unit after control inputs entered in-
to the portable information terminal have been made ineffec-
tive.

The program may further comprise the steps of register-
ing the year, month, and date of an instance of downloading

of data, and periodically determining whether data has been
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downloaded or not.

The program may further comprise the steps of storing
the present year, month, and date in a first memory area,
detecting whether data has been downloaded or not, determin-
ing whether an ID which has been downloaded is a predeter-
mined ID or not, and setting a flag indicative of the down-
load if the downloaded ID is the predetermined ID and regis-
tering the present year, month, and date in a second memory
area.

The program may further comprise the steps of determin-
ing whether the present year, month, and date stored in the
first and second memory areas are effective or ineffective,
and making at least control inputs ineffective if the stored
present year, month, and date are ineffective, determining
whether a predetermined period has elapsed or not on the ba-
sis of the present year, month, and date stored in the first
and second memory areas, and determining whether the flag
has been set or not if the predetermined period has elapsed,
making at least control inputs ineffective if the flag has
not been set, and resetting the flag if the flag has been
set.

The above and other objects, features, and advantages
of the present invention will become more apparent from the
following description when taken in conjunction with the ac-
companying drawings in which a preferred embodiment of the

present invention is shown by way of illustrative example.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of an entertainment system ac-
cording to the present invention;

FIG. 2 is a front view of an entertainment apparatus,
showing slots thereof;

FIG. 3 is a perspective view of the entertainment appa-
ratus;

FIG. 4 is a block diagram of a specific arrangement of
major components of the entertainment apparatus;

FIG. 5 is a plan view of a terminal according to the
present invention;:

FIG. 6 is a perspective view of the terminal;

FIG. 7 is a perspective view of the terminal with a iid
being open;

FIG. 8 is a front elevaticnal view of the terminal;

FIG. 9 is a block diagram of an arrangement of major
components of the terminal:

FIG. 10 is a diagram showing control items that are
carried out by a control means of the terminal;

FIG. 11 is a view illustrative of a wireless communica-
tion function performed by the terminal;

FIG. 12 is a view illustrative of cooperative operation
of the entertainment apparatus (master unit) and the termi-
nal {slave unit);

FIG. 13 is a block diagram showing a flow of program
data downloaded from the entertainment apparatus (master

unit) to the terminal (slave unit):
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FIG. 14 is a flowchart of a sequence of downloading the
program data shown in FIG. 13;

FIG. 15 is a block diagram showing another flow of pro-
gram data downloaded from the entertainment apparatus (mas-
ter unit) to the terminal (slave unit});

FIG. 16 is a flowchart of a sequence of downloading the
program data shown in FIG. 15;

FIG. 17 is a block diagram of an image processing means
according to the present invention;

FIG. 18 is a diagram showing details of a facial ex-
pression information table used by a facial expression dis-
play means in the image processing means;

FIG. 19 is a diagram showing details of a message table
used by the facial expression display means;

FIG. 20 is a diagram showing details of a facial ex-
pression table used by the facial expression display means;:

FIG. 21 is a functional block diagram of the facial ex-
pression display means;

FIG. 22A is a diagram showing changing facial expres-
sions in a first sound and facial expression output process;

FIG. 22B is a diagram showing changing facial expres-
sions in a second sound and facial expression output proc-
eSS

FIG. 22C is a diagram showing changing facial expres-
sions in a third sound and facial expression output process:

FIG. 23 is a flowchart of a processing sequence of the

facial expression display means;
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FIG. 24 is a flowchart of a processing sequence of the
first sound and facial expression output process;

FIG. 25 is a flowchart of a processing sequence of the
second sound and facial expression output process;

FIG. 26 is a flowchart of a processing sequence of the
third sound and facial expression output process;

FIG. 27 is a flowchart of a processing sequence of a
first facial expression output process:

FIG. 28 is a flowchart of a processing sequence of a
second facial expression output process;

FIG. 29 is a flowchart of a processing sequence of a
third facial expression output process:

FIG. 30 is a flowchart of a processing sequence of a
message display output process:

FIG. 31 is a functional block diagram of a fixed-time
selecting means;

FIG. 32 is a flowchart of a processing sequence of the
fixed-time selecting means;

FIG. 33 is a view showing, by way of example, a func-
tional menu displayed by a display unit:

FIG. 34 is a view showing, by way of example, advice
items displayed by the display unit according to an adviser
function;

FIG. 35 is a flowchart of a processing sequence of a
functional menu display program;

FIG. 36 is a flowchart of a processing sequence of an

adviser function program;

This Sheet Has Been Rep

T



26

FIG.
sage table used by the adviser

FIG. 38 is a flowchart of

time-killing function program;
FIG. 39 is a flowchart of
formatter function program;:
FIG.
function program;
FIG.
random news function program;
FIG.
copying prevention means;
FIG. 43 is a flowchart of a processing
downlocad monitoring means:
FIG.

44 is a flowchart of a processing

periocdic download determining means;

FIG. 45 is a flowchart of a processing

insertion message output function program;

FIG. 46 is a flowchart of a processing
1) of a manual selecting means:

FIG. 47 1s a flowchart of a processing
2) of the manual selecting means;

FIG. 48 is a flowchart of a processing
3) of the manual selecting means:

FIG. 49 is a flowchart of a processing
4} of the manual selecting means:

FIG. 50 is a flowchart of a processing

function program;
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5) of the manual selecting means:

FIG. 51 is a flowchart of a processing sequence (part
6) of the manual selecting means:

FIG. 52 is a view showing a pattern of facial expres-
sions (part 1) displayed by the display unit of the termi-
nal;

FIG. 53 is a view showing a pattern of facial expres-
sions {part 2) displayed by the display unit of the termi-
nal;

FIG. 54 is a view showing a pattern of facial expres-
sions (part 3) displayed by the display unit of the termi-
nal;

FIG. 55 is a view showing a pattern of facial expres-
sions (part 4) displayed by the display unit of the termi-
nal;

FIG. 56 is a block diagram of an arrangement of major
components of an ordinary memory card device;

FIG. 57 is a diagram showing control items carried out
by a control means of an ordinary memory card device; and

FIG. 58 is a plan view of an entertainment apparatus

which employs a memory card as an auxiliary memory.

DESCRIPTION OF THE PREFERRED EMBODIMENT
A portable information terminal according to an embodi-
ment of the present invention, which can also be used as a
portable toy, and an entertainment system according to an

embodiment of the present invention, which has an entertain-
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ment apparatus, will hereinafter be described with reference
to FIGS. 1 through 55.

As shown in FIG. 1, an entertainment system, generally
denoted by 500, according to the embodiment of the present
invention has an entertainment apparatus 1 to which a termi-~
nal 100 according to the embodiment of the present invention
is detachably connected.

The entertainment apparatus 1 reads a program recorded
in an optical disk or the like, for example, and executes a
game, for example, based on the program depending on com-
mands from the user, e.g.., the game player. The execution
of the game mainly represents controlling the progress of
the game and the display of images and the generation of
sounds.

The entertainment apparatus 1 has a rectangular casing
2 which houses a disk loading unit 3 substantially centrally
therein for loading an optical disk such as a CD-ROM or the
like as a recording medium for supplying an application pro-
gram recorded therein. The casing 2 supports a reset switch
4 for resetting a program which is being presently executed,
a power supply switch 5, a disk control switch 6 for con-
trolling the loading of the optical disk, and two slots 74,
7B.

The entertainment apparatus 1 may be supplied with the
application program via a communication link, rather than
being supplied from the optical disk as the recording me-

dium.
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The entertainment system 500 also includes a manual
controller 20 for supplying user’'s commands to the enter-
tainment apparatus 1.

Two manual controllers 20 may be connected respectively
to the slots 7A, 7B for allowing two users or game players
to play a competition game, for example. A memory card
which has conventionally been used or a terminal according
to the embodiment of the present invention may also be in-
serted into the slots 7A, 7B. While the two slots 7A, 7B
are shown in FIG. 1, the entertainment apparatus 1 may have
more or less than two slots.

The manual controller 20 has first and second control
pads 21, 22, a left button 23L, a right button 23R, a start
button 24, a selector button 25, analog control pads 31, 32,
a mode selector switch 33 for selecting control modes for
the analog control pads 31, 32, and an indicator 34 for in-
dicating a selected control mode. The manual controller 20
also has a vibration imparting mechanism {(not shown) dis-
posed therein for imparting vibrations to the manual con-
troller 20 depending on how the videoc game proceeds. The
manual controller 20 is electrically connected to the slot
7B in the casing 2 by a connector 26.

FIG. 2 shows the slots 7A, 7B which are defined in a
front panel of the casing 2 of the entertainment apparatus
1.

Each of the slots 727, 7B has upper and lower units.

Specifically, the slots 7A, 7B have respective memory card
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insertion units 8A, 8B as their upper units for inserting a
memory card or the ferminal 100 therein and respective con-
troller connectors {jacks) %A, 9B as their lower units for
connection to a connection terminal (connector) 26 of the
manual controller 20.

The memory card insertion units 84, 8B have respective
ingsertion holes (slots) that are of a horizontally elongate
rectangular shape. These insertion slots have lower oppo-
site corners round in contrast to upper opposite corners
thereof so that the memory card will not be inserted into
the memory card insertion units 8A, 8B in the wrong orienta-
tion. The memory card insertion units 8A, 8B also have
shutters for protecting connection terminals disposed there-
in for electric connection.

The controller connectors 9A, 9B also have respective
insertion holes (slots) that are of a horizontally elongate
rectangular shape. These insertion slots have lower oOppo-
site corners round in contrast to upper opposite corners
thereof so that the connector terminal 26 of the manual con-
troller 20 will not be connected to the controllexr connec-
tors 9A, 9B in the wrong orientation. The insertion holes
of the controller connectors %A, 9B are different in shape
from the insertion holes of the memory card insertion units
8A, 8B so that the memory card will not be inserted into the
insertion holes of the controller connectors 94, 9B.

In FIG. 3, the terminal 100 is inserted in the memory

card insertion unit 8A in the slot 7A which is defined in
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the front panel of the entertainment apparatus 1.

A specific arrangement of the entertainment apparatus 1
will be described below with reference to FIG. 4. As shown
in FIG. 4, the entertainment apparatus 1 comprises a control
system 50 including a central processing unit (CPU} 51 and
its peripheral devices, a graphic system 60 including a
graphic processing unit (GPU) 62 for generating and storing
image data in a frame buffer 63, a sound system 70 including
a sound processing unit {SPU) 71 for generating music sounds
and sound effects, an optical disk controller 80 for con-
trolling an optical disk in which application programs are
recorded, a communication controller 90 for controlling sig-
nals from the manual controller 20 which enter instructions
from the user, and data supplied to and from a memory card
10 which stores game settings, and a bus BUS to which the
control system 50, the graphic system 60, the sound system
70, the optical disk controller 80, and the communication
controller 90 are connected.

The control system 50 comprises a CPU 51, a peripheral
device controller 52 for controlling interrupts and direct
memory access (DMA) data transfer, a main memory 53 compris-
ing a random-access memory (RAM), and a read-only memory
(ROM) 54 which stores various programs such as an operating
system for managing the main memory 53, the graphic system
60, the sound system 70, etc. The main memory 53 is a memo-
ry capable of storing a program which is being executed.

The CPU 51 controls the entertainment apparatus 1 in
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its entirety by executing the operating system stored in the
ROM 54. The CPU 51 comprises a 32-bit RISC-CPU, for exam-
ple.

When the entertainment apparatus 1 is turned on, the
CPU 51 executes the operating system stored in the ROM 54 to
start controlling the graphic system 60, the sound system
70, etc. For example, when the operating system is exe-
cuted, the CPU 51 initializes the entertainment apparatus 1
in its entirety for checking its operation, and thereafter
controls the optical disc controller 80 to execute an appli-
cation program recorded in the optical disk.

As the application program is executed, the CPU 51 con-
trols the graphic system 60, the sound system 70, etc. de-
pending on commands entered from the user for thereby con-
trolling the display of images and the generation of music
sounds and sound effects.

The graphic system 60 comprises a geometry transfer en-
gine (GTE) 61 for performing coordinate transformations and
other processing, a GPU 62 for generating image data accord-
ing to instructions from the CPU 51, a frame buffer 63 for
storing image data generated by the GPU 62, and an image de-
coder 64 for decoding image data compressed and encoded by
an orthogonal transform such as a discrete cosine transform.

The GTE 61 has a parallel arithmetic mechanism for per-
forming a plurality of arithmetic operations parallel to
each other, and can perform coordinate transformations,

light source calculations, matrixes, or vectors at a high

eet Has Been Replaced

110




33

speed in response to a request from the CPU 51. Specifi-
cally, the GTE 61 can calculate the coordinates of a maximum
of 1.5 million polygons per second for a flat shading proc-
ess to plot one triangular polygon with one color, for exam-
ple. With the GTE 61, the entertainment apparatus 1 is able
to reduce the burden on the CPU 51 and perform high-speed
coordinate calculations.

According to an image generating instruction from the
CPU 51, the GPU 62 generates and stores the data of a poly-
gon or the like in the frame buffer 63. The GPU 62 is capa-
ble of generating and storing a maximum of 360 thousand
polygons per second.

The frame buffer 63 comprises a dual-port RAM, and is
capable of simultaneously storing image data generated by
the GPU 62 or image data transferred from the main memory
53, and reading image data for display.

The frame buffer 63 has a storage capacity of 1 Mbytes,
for example, and is handled as a 16-bit matrix made up of a
horizontal row of 1024 pixels and a vertical column of 512
pixels. The frame buffer 63 has a display area for storing
image data to be outputted as video output data, a CLUT
{(color look-up table} area for storing a color lock-up table
which will be referred to by the GPU 62 when it generates a
polygon or the like, and a texture area for storing texture
data to be subjected to coordinate transformations when a
polygon is generated by the GPU 62 and to be mapped onto the

generated polygon. The CLUT area and the texture area are

i
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dynamically varied as the display area is varied.

The GPU 62 can perform, in addition to the flat shading
process, a Gouraud shading process for determining colors in
polygons by interpolating intensities from the vertices of
the polygons, and a texture mapping process for mapping tex-
tures stored in the texture areas onto polygons. For per-
forming the Gouraud shading process O texture mapping proc-
ess, the GTE 61 can perform coordinate calculations for a
maximum of about 500,000 polygons per second.

The image decoder 64 1is controlled by the CPU 51 to de-
code image data of a still or moving image stored in the
main memory 53, and store the decoded image into the main
memory 53.

Image data reproduced by the image decoder 64 is trans-
ferred to the frame buffer 63 by the GPU 62, and can be used
as a background for an image plotted by the GPU 62.

The sound system 70 comprises an SpU 71 for generating
music sounds, sound effects, etc. based on instructions from
the CPU 51, a sound buffer 72 for storing waveform data from
the SPU 71, and a speaker 73 for outputting music sounds,
sound effects, etc. generated by the SPU 71.

The SPU 71 has an ADPCM (adaptive differential PCM)
function for reproducing 16-bit sound data which has been
encoded as 4-bit differential sound data by ADPCM, a repro-
ducing function for reproducing the waveform data stored in
the sound buffer 72 to generate sound effects, etc., and a
modulating function for modulating and reproducing the wave-
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form data stored in the sound buffer 72.

The sound system 70 can be used as a sampling sound
source which generates music sounds, sound effects, etc.
based on the waveform data stored in the sound buffer 72 ac-
cording to commands from the CPU 51.

The optical disk controller 80 comprises an optical
disk drive 81 for reproducing application programs and data
recorded on an optical disk such as a CD-ROM or the like, a
decoder 82 for decoding programs and data that are recorded
with an error correcting code added thereto, and a buffer 83
for temporarily storing data read from the optical disk
drive 81 so as to allow the data from the optical disk to be
read at a high speed. An auxiliary CPU 84 1is connected to
the decoder 82.

Sound data recorded on the optical disk which is read
by the optical disk drive 81 includes PCM data converted
from analog sound signals, in addition to the ADPCHM data.
The ADPCM data, which is recorded as 4-bit differential data
of 16-bit digital data, is decoded by the decoder 82, sup-
plied to the SPU 71, converted thereby into analog data, and
applied to drive the speaker 73. The PCM data, which is re-
corded as 16-bit digital data, is decoded by the decoder 82
and then applied to drive the speaker 73.

The communication controller 90 comprises a communica-
tion control mechanism 91 for controlling communication with
the CPU 51 via the bus BUS. The communication control

mechanism 91 has the controller connectors 9A, 9B
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to which the manual controller 20 for entering commands from
the user is connected, and the memory card insertion units

84, 8B for receiving a memory card 10 as an auxiliary memory
device for storing game settings, etc. and the terminal 100.

The manual controller 20 connected to one of the con-
troller connectors 9A, 9B has 16 command keys, for example,
for entering commands from the user, and transmits statuses
of the command keys about 60 times per second to the commu-
nication control mechanism 91 by way of synchronous communi-
cation according to an instruction from the communication
control mechanism 91. The communication control mechanism
91 transmits the statuses of the command keys to the CPU 51.

In this manner, commands from the user are applied to
the CPU 51, which carries out a process according to the
commands based on the game program being executed.

A large amount of image data needs to be transferred at
high speed between the main memory 53, the GPU 62, the image
decoder 64, and the decoder 82 for reading a program, dis-
playing an image, or generating and storing image data.

In the entertainment apparatus 1, data are transferred
directly between the main memory 53, the GPU 62, the image
decoder 64, and the decoder 82 according to the DMA data
transfer under the control of the peripheral device control-
ler 52, rather than the CPU 51. Therefore, the burden on
the CPU 51 can be reduced for data transfer, and high-speed
data transfer can be achieved between the main memory 53,

the GPU 62, the image decoder 64, and the decoder 82.
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When setting data of a game being executed need to be
stored, the CPU 51 transmits the setting data to the commu-
nication control mechanism 91, which writes the transmitted
setting data into the memory card 10 or the terminal 100
which is inserted in the memory card insertion unit 8A or
8B.

The communication control mechanism 91 has a built-in
protection circuit for protection against electric break-
down. The memory card 10 and the terminal 100 are separate
from the bus BUS, and can be connected and disconnected
while the entertainment apparatus 1 is being energized.
Therefore, when the memory card 10 and the terminal 100 suf-
fer a storage capacity shortage, a new memory card or termi-
nal can be connected without having to turning off the en-
tertainment apparatus 1. Consequently, any game data that
need to be backed up can be stored in a new memory card con-
nected to the entertainment apparatus 1, without the danger
of being lost.

As shown in FIG. 4, the entertainment apparatus 1 fur-
ther includes a parallel I/0 interface (PIO) 96 and a serial
I/0 interface (SIO)} 97 which serve to connect the memory
card 10 and the terminal 100 to the entertainment apparatus
1.

The terminal 100 according to the embodiment of the
present invention will be described below. It is assumed
that the terminal 100 will be used as a slave unit connected

to the entertainment apparatus 1 which serves as a master
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unit.

The terminal 100 1is inserted into one of the memory
card insertion units 8A, 8B in the slots 7A, 7B of the en-
tertainment apparatus 1, and can be used as a memory card
inherent in the connected manual controller 20. For exam-
ple, if two users or game players play a game On the enter-
tainment apparatus 1. then two terminals 100 are connected
to store game results of the respective users.

In order to electrically connect power supply terminals
and ground terminals earliexr than the other terminals when
the memory card 10 and the terminal 100 are inserted into
the memory card insertion units 8A, 8B, those power supply
terminals and ground terminals of connectors of the memory
card 10 and the terminal 100 are made longer than the other
rerminals for the purpose of achieving safety and stability
of electric operation. Corresponding connector conductors
of the memory card insertion units 8A, 8B may be made longer
than the other connector conductors, OF both power supply
terminals and ground terminals of connectors of the memory
card 10 and the terminal 100 and the connector conductors of
the memory card insertion units 8A, 8B may be made longer
than the other terminals and connector conductors. Further-
more, the connectors of the memory card 10 and the terminal
100 may be asymmetrically shaped in their ijongitudinal &i-
rection for preventing themselves from being inserted in the
wrong direction.

As shown in FIGS. 5 through 8, the terminal 10 has a
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housing 101 which supports a manual control pad 120 having
one or more direction buttons 121 and a decision button 122
for entering events and making various selections, a display
unit 130 such as a liguid crystal display (LCD) unit or the
like, and a window 140 for wireless communication such as
infrared communication with a wireless communication command
unit.

The housing 101 comprises an upper shell 10la and a
lower shell 101lb, and houses a board 151 which supports
memory devices, etc. thereon. The housing 101 is shaped so
as to be insertable intc either cne of the slots 7A, 7B in
the casing 2 of the entertainment apparatus 1. The housing
101 has a connector 150 on the side of one end thereof which
includes a rectangular window.

The window 140 is mounted on a substantially semicircu-
lar end of the housing 101 remote from the connector 150.
The display unit 130 occupies a substantially half area of
the upper shell 10la of the housing 101, and is positioned
near the window 140.

The manual control pad 120 occupies the other substan-
tially half area of the upper shell 10la, and is positioned
remotely from the window 140. The manual control pad 120
comprises a substantially sguare 1id 110 that is angularly
movably supported on the housing 101 and supports thereon
the direction buttons 121 and the decision button 122, and
switch pressers 102, 103 positioned in an area of the hous-

ing 101 which can be opened and closed by the 1id 110.
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The direction buttons 121 and the decision button 122
extend through the 1id 110 from its upper surface to its
iower surface. The direction buttons 121 and the decision
button 122 are supported on the 1id 110 for movement into
and out of the upper surface of the 1id 110.

The switch pressers 102, 103 have respective pressing
elements supported on the housing 101 for movement into and
out of the upper surface of the housing 101. When one of
the pressing elements is pressed from above, it presses &
corresponding & pressure switch such as a diaphragm switch,
for example, mounted on the board 151 in the housing 101.

With the 1id 110 closed, the switch pressers 102, 103
are held in vertical alignment with the direction buttons
121 and the decision button 122, respectively. Therefore,
while the 1id 110 is being closed over the housing 101, when
the direction buttons 121 and the decision button 122 are
pressed from above into the upper surface of the 1id 110,
the direction buttons 121 and the decision button 122 cause
the pressing elements of the corresponding switch pressers
102, 103 toc press corresponding pressure switches in the
housing 101.

As shown in FIG. 8, power and signal terminals 152 are
mounted on the board 151 and disposed in the window of the
connector 150.

The connector 150 has a shape and dimensions that are
identical to those of the memory card 10 used in the enter-

tainment apparatus 1.
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An arrangement of major components of the terminal 100

41

will be described below with reference to FIGS. 9 and 10.

As shown in FIG. 9, the terminal 100 comprises a con-
trol means 41 for controlling operation of the terminal 100,
an apparatus connection connector 42 for connection to a
slot of an information-handling apparatus, and a nonvolatile
memory 46 for storing data, as with the normal memory card
10 described above.

The control means 41 comprises a microcomputer, for ex-
ample. The control means 41 has a program memory 4la dis-
posed therein as a program storage means.

The nonvolatile memory 46 comprises a semiconductor
memory such as a flash memory which is capable of retaining
stored data even when the terminal 100 is turned off. The
terminal 100 has a battery 49 as described later on, it can
use a static random-access memory (SRAM) for inputting andg
outputting data at high speed, rather than the nonvolatile
memory 46.

The terminal 100 additionally has an event input means
43 such as control buttons for controlling a stored program,
a display means 44 such as a liquid crystal display (LCD)
unit or the like for displaying various items of information
depending on the program, a wireless communication means 48
for sending data to and receiving data from another memory
card or the like through an infrared radiation oxr the like,
and a battery 49 for supplying electric energy to various

components of the terminal 100.
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The battery 49, which serves as a small-size power sup-
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ply means, allows the terminal 100 to operate independently
even when it is removed from the slots 7A, 7B of the enter-
tainment apparatus l.

The battery 49 may comprise a chargeable secondary bat-
tery. When the terminal 100 is inserted in one of the slots
7A, 7B of the entertainment apparatus 1, the terminal 100 is
supplied with electric energy from the entertainment appara-
tus 1.

The battery 49 has a connection terminal which is con-
nected to a power supply terminal 50 via a reverse-current
prevention diode 51. When the terminal 100 is inserted in
one of the slots 7A, 7B of the entertainment apparatus 1,
electric energy is supplied from the entertainment apparatus
1 to the terminal 100, and if the secondary battery is used
as the battery 49, the secondary battery is charged by part
of the supplied electric energy.

The terminal 100 also has a clock 45 and a speaker 47
such as a piezoelectric buzzer, for example, as a sound gen-
erating means for generating sounds according to the pro-
gram. The above components of the terminal 100 are connect-
ed to the control means 41, and operate under the control of
the control means 41.

FIG. 10 shows control items that are carried out by the
control means 41. Whereas the ordinary memory card 10 has
only an apparatus connection interface for connection to the

information-handling apparatus and a memory interface for
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terminal 100 has, in addition to those interfaces, a display
interface, a control command input interface, a sound inter-
face, a wireless communication interface, a clock management
interface, and a program downlcad interface.

Since the control means 41 of the terminal 100 has in-
terfaces (drivers) for managing functions added according to
the embodiment of the present invention, independently of
the management for the apparatus connecticn interface and
the memory interface, which are conventional functions, the
terminal 100 is compatible with the conventional functions.

The terminal 100 can be used as a portable game device
when a game application is executed, because it has the
event input means 43 such as control buttons for controlling
a program being executed, and the display means 44 in the
form of a liquid crystal display (LCD) unit or the like.

The terminal 100 has a function to store a program
downloaded from the entertainment apparatus 1 intc the pro-
gram memory 4la of the microcomputer 41. Therefore, an ap-
plication program and various driver software that operate
in the terminal 100 can easily be changed.

As described above, the terminal 100 can be controlled
in operation independently of the entertainment apparatus 1.
Therefore, the terminal 100 can generate data according to
an application stored in the program memory 4la as the pro-
gram storage means, independently of the application soft-

ware in the entertainment apparatus 1. If the data thus
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generated is exchanged between the terminal 100 and the en-
tertainment apparatus 1, then the terminal 100 and the en-
tertainment apparatus 1 is capable of cooperative operation,
i.e., can be linked to each other.

The clock 45 allows the terminal 100 to share time data
with the entertainment apparatus 1. Specifically, not only
the terminal 100 and the entertainment apparatus 1 can have
time data equalized to each other, but they can share data
for controlling the progress of games which they execute
independently of each other, according to real time.

A specific example of cooperative operation between the
terminal 100 and the entertainment apparatus 1 will be de-
scribed later on.

FIG. 11 schematically illustrates the manner in which
wireless communications are carried out between two termi-
nals 100. The wireless communication means 48 of the termi-
nals 100 can send data to and receive data from each other
via the windows 140 which serve as wireless communication
windows for effecting wireless communications with infrared
rays or the like. Therefore, a plurality of memory cards
are allowed to exchange internal data with each other. The
internal data include data transferred from the information-
nandling apparatus such as the entertainment apparatus 1 and
stored in the memories in the memory cards.

The terminal 100 has been described as an auxiliary
storage unit for the entertainment apparatus 1. However,

the terminal 100 can be used in various applications. For
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example, the terminal 100 is applicable to the retrieval of
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various items of information.

A specific example of cooperative operation between the
terminal 100 and the entertainment apparatus 1 will be de-
scribed below.

As described above, the terminal 100 can share game da-
ta generated by the control means or microcomputer 41, time
data produced by the clock 45 in the memory card, and data
generated by another memory card and transmitted via the
wireless communication means 48, with the entertainment ap-
paratus 1.

FIG. 12 is illustrative of cooperative operation of the
entertainment apparatus 1 as the master unit and the termi-
nal 100 as the slave unit.

In the specific example of cooperative operation, an
optical disk (CD-ROM) as a recording medium with an applica-
tion software program recorded therein is loaded in the en-
tertainment apparatus 1, and the program read from the opti-
cal disk is downloaded to the terminal 100 inserted in the
slot 7A of the entertainment apparatus 1.

Prior to describing the specific example of cooperative
operation, a process of downloading the program as a basis
for such cooperative operation will first be described below
with reference to FIGS. 13 and 14.

FIG. 13 shows a flow of program data which occurs when
an application program such as of a video game supplied from

the optical disk (CD-ROM) loaded in the disk loading unit 3



is Sheet Has Been Replaced

T

of the entertainment apparatus 1 is directly transferred
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(downloaded) via the CPU 51 of the entertainment apparatus 1
to the program memory 41la in the microcomputer 41 of the
terminal 100. FIG. 14 shows a sequence of downloading the
program data shown in FIG. 13.

In step S1 shown in FIG. 14, an application program of
a video game which is to be run by the microcomputer in the
terminal 100 {(hereinafter also referred to as "slave unit”)
is read as data from the CD-ROM loaded in the disk lcading
unit 3 of the entertainment apparatus 1 (hereinafter also
referred to as "master unit”). Generally, the application
program thus read is different from an application program
that is run by the entertainment apparatus 1.

In step S2, the CPU 51 issues a “"program download re-
guest command” to the microcomputer 41. The CPU 51 performs
polling in order to receive a "program download permission
status”™ from the microcomputer 41. The polling refers to a
process of interrogation to determine whether there is a
service request or not.

In step S3., the microcomputer 41 receives the "program
downlocad request command” f£rom the CPU 51.

In step 5S4, when the microcomputer 41 finishes a rou-
tine which is being presently executed and i1s able to ex-
ecute program downloading, the microcomputer 41 returns the
"program download permission status”™ to the CPU 51.

In step S5, when the CPU 51 receives the "program down-

load permission status” from the microcomputer 41, the CPU
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step S1 to the program memory 4la of the terminal 100 and
stores the program in the program memory 41a. The CPU 51
performs polling to receive a "program start permission
status” from the microcomputer 41.

The addresses of the program memory 4la where the down-
locaded data are stored are managed by the microcomputer 41.
While the program downloaded from the master unit has been
described as being stored in the program memory 41la, the
program may be stored in a memory such as a SRAM or the like
capable of inputting and outputting data at high speed.

in step S6, the microcomputer 41 receives the program
+ransferred from the master unit as data, and stores the re-
ceived program in the program memory 4la. At this time, the
CPU 51 sees the program data as being directly stored in the
program memory 41a of the terminal 100. As described above,
the addresses of the program memory 4la are managed by the
microcomputer 41.

In step S7. when the microcomputer 41 receives final
program data from the master unit and is ready to execute
the program, the microcomputer 41 returns the "program start
permission status” to the CPU 51.

In step 58, the CPU 51 receives the “program start per-
mission status” from the microcomputer 41, and issues a
“program start command” .

In step S9, when the microcomputer 41 receives the

“program start command” from the cprPU 51, the microcomputer
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41 starts to run the program from a predetermined address.

According to the above processing sequence, the appli-
cation program is directly transferred (downloaded) from the
entertainment apparatus 1 to the program memory 4la in the
microcomputer 41 of the terminal 100 that is inserted in the
entertainment apparatus 1.

As described above, the means for supplying the appli-
cation program is not limited to the recording medium such
as an optical disk or the like, but the application program
may be supplied via a communication link. If the applica-
tion program is supplied via a communication link, then onliy
the processing in step S1 shown in FIG. 14 is changed.

The above downloading process downloads the application
program directly from the entertainment apparatus 1 to the
program memory 41la in the microcomputer 41 of the terminal
100 that is inserted in the entertainment apparatus 1.

However, the CPU 51 may first download data of an ap-
plication program to the nonvolatile memory 46 in the termi-
nal 100, and thereafter the application program data may be
copied to the program memory 4la in the microcomputer 41,
after which the application program may be executed.

FIG. 15 shows such a flow of program data, and FIG. 16
shows a sequence of downloading the program data shown in
FIG. 15.

As shown in FIG. 15, an application program of a video
game which is supplied from the CD-ROM loaded in the disk

loading unit 3 of the entertainment apparatus 1l is trans-
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ferred {downloaded) via the CPU 51 of the entertainment ap-

paratus 1 to the nonvolatile memory 46 in the terminal 100,

thereafter copied to the program memory 4la in the microcom-
puter 41, and then executed.

In step S11 shown in FIG. 16, an application program of
a video game which is to be run by the microcomputer in the
terminal 100 is read as data from the CD-ROM loaded in the
disk loading unit 3 of the entertainment apparatus 1.

In step S12, the CPU 51 transfers {downloads) the pro-
gram data read from the CD-ROM to the nonvolatile memory 46
in the terminal 100. This process is the same as when data
are backed up in a conventional entertainment apparatus.

In step S13, the microcomputer 41 receives the program
transferred from the CPU 51 as data, and stores the received
program data in the nonvolatile memory 46, in the same man-
ner as with the conventional data backup process.

In step S14, the entertainment apparatus 1 l1lssues a
"program start request command” with an address added where
the downloaded program is to start.

In step S15, when the microcomputer 41 receives the
"program start request command” from the CPU 51, the micro-
computer 41 copies data of an indicated size to the program
memory 4la from the address indicated by the above command
in the nonvolatile memory 46.

In step S16, the microcomputer 41 executes the program
copied to the program memory 4la from its starting address.

According to the above process, the program of the ap-
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plication software is transferred (downloaded) from the en-
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tertainment apparatus 1 via the nonvolatile memory 46 to the
program memory 4la in the microcomputer 41 of the terminal
100.

Generally, the application program downloaded from the
entertainment apparatus 1 to the terminal 100 is different
from an application program that is run by the entertainment
apparatus 1. However, the downloaded application program
may be run on both the entertainment apparatus 1 and the
terminal 100. In such a case, the CPU of the entertainment
apparatus 1 and the microcomputer of the terminal 100 need
to comprise identical processors.

As shown in FIG. 5, the terminal 100 has a body casing
200 surrounding the display unit 130, with the casing 200
and the display unit 130 representing a form 206 comprising
a head 202 and a body 204. The display unit 130 functions
as at least a means for presenting facial expressions of the
form 206. The display unit 130 comprises a display screen
for displaying images based on generated image data. The
image data are generated by an image processing means which
is incorporated as software {program) in the terminal 100
and controlled by the control means 41 (see FIG. 9).

The image processing means may be stored in the program
memory in advance, or may be downloaded from the entertain-
ment apparatus 1 and stored in the program memory 41la.

As shown in FIG. 17, the image processing means, gener-

ally denoted by 300, has a facial expression information ta-
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ble 302 stored in the nonvolatile memory 46 for storing a

51

plurality of items of registered facial expression informa-
tion, a facial expression selecting means 304 for selecting
one of the items of registered facial expression information
from the facial expression information table 302, and a fa-
cial expression display means 306 for reading the facial ex-
pression information selected by the facial expression se-
lecting means 304 and displaying a moving image which repre-
sents a transformation from the current facial expression to
the facial expression based on the read facial expression
information according to a morphing technigque.

If information indicating the outputting of a message
is added to the selected facial expression information, then
the facial expression display means 306 outputs a message
based on the added information to the speaker 47.

Facial expression image data (point data for morphing,
etc.) in respective records are recorded in a facial expres-
sion table 308 stored in the nonvolatile memory 46, for ex-
ample, as shown in FIG. 20. Specifically, the facial ex-
pression table 308 stores image data of a facial expression
(final facial expression) in each record. Final facial ex-
pression data {actually displayed facial expressions) stored
in the facial expression table 308 are shown by way of exam-
ple in FIGS. 52 through 55.

As shown in FIG. 18, one item of facial expression in-
formation stored in the facial expression information table

302 has a type indicative of the sound output of a message
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and a displayed facial expression, a record number in the
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facial expression table 308, a record number in a message
table 310 (described later on), and an indicator value cor-
responding to a record number where facial expression infor-
mation related to the facial expression information is
stored.

Tn the illustrated embodiment, the facial expression
information table 302 stores basic facial expression infor-
mation in first through jth records, and facial expression
information (special facial expression information} repre-
senting adaptive or related facial expressions in (j+1)th
and subsequent records.

As shown in FIG. 19, the message table 310 stores mes-
sage data in respective records, which represent a number of
facial expressions stored in the facial expression informa-
tion table 302.

In this embodiment, the facial expression selecting
means 304 is available in two types. One type of the facial
expression selecting means 304 is a fixed-time selecting
means for randomly selecting one of the basic facial expres-
sion information stored in the facial expression information
table 302 at preset time intervals, e.g., 10 seconds. The
other type of the facial expression selecting means 304 is a
manual selecting means for selecting one of the facial ex-
pression information stored in the facial expression infor-
mation table 302, depending on the timing of a manual con-

trol input entered while the current facial expression is
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being displayed. The manual selecting means may be avail-
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able in a number of modifications depending on the specifi-
cations, and one such modification will be described later
on.

The facial expression display means 306 will be de-
scribed below in specific detail with reference to FIGS. 21
through 30. The facial expression display means 306 starts
operating when it is activated after various programs in Op-
eration stores a present indicator value in a transfer reg-
ister 320 {see FIG. 21}.

As shown in FIG. 21, the facial expression display
means 306 comprises a facial expression information reading
means 322 for reading facial expression information from a
record corresponding to a present indicator value in the fa-
cial expression information table 302, a type determining
means 324 for determining a type added to the read facial
expression information and transferring control to a process
depending on the determined type. e.g., one of first through
third sound and facial expression output processes, first
through third facial expression output processes, and a mes-
sage display output process, a final facial expression read-
ing means 326 for reading final facial expression data from
a record corresponding to a facial expression number added
to the read facial expression information in the facial ex-
pression table 308, a morphing means 328 for deforming a fa-
cial expression depending on the type into another facial

expression (including the same facial expression) and dis-
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playing the facial expression being morphed, a message read-
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ing means 330 for reading message data from a record corre-
sponding to a message number added to the read facial ex-
pression information in the message table 310, a message
sound output means 332 for outputting the read message data
to the speaker 47, a message display output means 334 for
outputting the read message data to the display means (LCD)
44, and a related processing means 336 for storing a related
number (indicator value) in the transfer register 320 if re-
lated information added to the read facial expression infor-
mation represents related facial expression information.

The processes depending on the determined types will be
described below. As shown in FIG. 22A, the first sound and
facial expression output process is a process of alternately
opening and closing the mouth on a first basic facial ex-
pression while outputting the sound of a present message,
and then returning to the first basic facial expression. As
shown in FIG. 22B, the second sound and facial expression
output process is a process of alternately opening and clos-
ing the mouth on a first basic facial expression while out-
putting the sound of a present message, deforming the facial
expression toward a present final facial expression, and
then returning to the first basic facial expression. As
shown in FIG. 22C, the third sound and facial expression
output process is a process of alternately opening and clos-
ing the mouth on a first basic facial expression while out-

putting the sound of a present message, and deforming the
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facial expression toward a present final facial expression.

The first facial expression output process is a process
of changing a current facial expression to the current faci-
al expression, i.e., a process of doing nothing on the faci-
al expression. The second facial expression output process
is a process of deforming a current facial expression to &
present final facial expression, and then returning to a
first basic facial expression. The third facial expression
output process is a process of deforming a current facial
expression to a present final facial expression.

The message display output process is a process of out-
putting present message data to the LCD 44 and displaying
the message on the terminal 100.

Processing sequences of the facial expression display
means 306 will be described below with reference to FIGS. 23
through 30.

In step S101, the facial expression information reading
means 322 reads a current indicator value from the transfer
register 320.

In step S102, the facial expression information reading
means 322 reads facial expression information from a record
corresponding to a current indicator value in the facial ex-
pression information table 302.

In step S103, the type determining means 324 determines
a type added to the read facial expression information, and
transfers control to a process depending on the determined

type. For example, if the type is 1", then control goes to



This Sheet Has Been Repl

T

the first sound and facial expression output process in step

S104. If the type is "2, then control goes to the second
sound and facial expression output process in step §105. If
the type is "3", then control goes to the third sound and
facial expression output process in step S106. If the type
is "4", then control goes to the first facial expression
output process in step S107. If the type is "5", then con-
trol goes to the second facial expression output process in
step S108. If the type is "6", then control goes to the
third facial expression output process in step S109. If the
type is "7", then control goes to the message display output
process in step S110.

After the processes depending on the determined types
are finished, control goes to next step S111 in which the
related processing means 336 determines whether there is a
related sound or facial expression to be outputted, by de-
termining whether a related number added to the read facial
expression is "0" or not. If the related number is not "07,
then control goes to step S112 in which the related process-
ing means 336 stores the related number in the transfer reg-
ister 320, after which control returns to step S101. In
step S101, the facial expression information reading means
322 reads facial expression information from a record corre-
sponding to the related number in the facial expression ta-
ble 302, after which a process depending on the read facilal
expression information is carried out.

For example, it is possible to transform a facial ex-
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pression with a running nose to a facial expression with a
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sneeze accompanied by a sound "atchoo” and then to a facial
expression with sniffling.

If a long message "After all, you are not good at human
relations” is to be outputted, then message data are regis-
tered as a plurality of phases "after all™, "you", “are”
and “"not good at human relations”, and their related numbers
are registered in the facial expression information table
302. When this long message is outputted in sounds, since
the piezoelectric buzzer of the speaker 47 does not have a
sufficient capacity, fundamental portions of the message,
i.e., the message data “you" and "not good at human rela-
tions" are displayed on the display unit 130 of the terminal
100.

The first message data “after all” corresponds to the
first sound and facial expression output process, for exam-
ple, as a type in the facial expressiocn information table
302, and its related number is selected to be the record
number at which the facial expression information relative
to the next message data “you” is registered.

The message data “"you” corresponds to the message dis-
play output process as a type in the facial expression in-
formation table 302, and its related number is selected to
be the record number at which the facial expression informa-
tion relative to the next message data "not good at human
relations” is registered.

The message data “are” corresponds to the message dis-
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play output process as a type in the facial expression in-
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formation table 302, and its related number is selected to
be the record number at which the facial expression informa-
tion relative to the next message data "not good at human
relations” is registered.

The message data "not good at human relations” corre-
sponds to the first sound and facial expression cutput proc-
ess as a type in the facial expression information table
302, and its related number is selected to be "07 indicative
of no relationship.

Consequently, when long message "After all, you are not
good at human relations” is to be outputted, a facial ex-
pression with the mouth being alternately opened and closed
is displayed while the voice sound "After all” is outputted,
and the messages “you”, “are” are successively displayed on
the display unit 130, and finally a facial expression with
the mouth being alternately opened and closed is displayed
while the voice sound “"not good at human relations” is out-
putted.

The processes according to the types will be described
below with reference to FIGS. 24 through 30.

In the first sound and facial expression output process
in step S104 shown in FIG. 23, as shown in FIG. 24, the mes-
sage reading means 330 reads message data from a record cor-
responding to a message number added to the read facial ex-
pression information in the message table 310 in step S201.

In step S202, the message sound output means 332 out-
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puts the read message data to the speaker 47.
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In step S203, the morphing means 328 determines a mov-
ing image representing a combination of a first basic facial
expression and a repetition of alternately opened and closed
mouths according to morphing processing, and outputs the
moving image to the LCD 44.

The display unit 130 of the terminal 100 now displays a
moving image comprising the first pasic facial expression
with the mouth being alternately opened and closed, and the
speaker 47 outputs the voice sound of the current message.

When the processing in step S203 is finished, the first
sound and facial expression output process comes to an end.
At this time, the display unit 130 displays the first basic
facial expression as a moving image.

In the second sound and facial expression output proc-
ess in step S105 shown in FIG. 23, as shown in FIG. 25, the
message reading means 330 reads message data from a record
corresponding to a message number added to the read facial

expression information in the message table 310 in step

5301.

In step S$302, the message sound output means 332 out-
puts the read message data to the speaker 47.

In step S303, the morphing means 328 determines a mov-
ing image representing a combination of a first basic facial
expression and a repetition of alternately opened and closed
mouths according to morphing processing, and outputs the

moving image to the LCD 44.
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In step S304, the final facial expression reading means
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326 reads final facial expression data from a record corre-
sponding to a facial expression number added to the read fa-
cial expression information in the facial expression table
308.

In step $305, the morphing means 328 determines a mov-
ing image representing a deformation from a first basic fa-
cial expression to a current final facial expression accord-
ing to morphing processing, and outputs the moving image to
the LCD 44.

In step S306, the morphing means 328 determines a mov-
ing image representing a deformation from the current final
facial expression to the first basic facial expression ac-
cording to morphing processing, and outputs the moving image
to the LCD 44.

Accordingly., the display unit 130 displays a moving im-
age which comprises the first basic facial expression with
the mouth being alternately opened and closed, and at the
same time the speaker 47 outputs the voice sound of the cur-
rent message. Then, the display unit 130 displays a moving
image representing a facial expression deformed to the cur-
rent final facial expression and then back to the first ba-
sic facial expression.

When the processing in step S306 is finished, the secC-
ond sound and facial expression output process is ended.

in the third sound and facial expression output process

in step S106 shown in FIG. 23, as shown in FIG. 26, the mes-
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sage reading means 330 reads message data from a record cor-

responding to a message number added to the read facial ex-
pression information in the message table 310 in step S401.

In step S402, the message sound output means 332 out-
puts the read message data to the speaker 47.

In step S403, the morphing means 328 determines a mov-
ing image representing a combination of a first basic facial
expression and a repetition of alternately opened and closed
mouths according to morphing processing, and outputs the
moving image to the LCD 44.

In step S404, the final facial expression reading means
326 reads final facial expression data from a record corre-
sponding to a facial expression number added to the read fa-
cial expression information in the facial expression table
308.

In step S405, the morphing means 328 determines a mov-
ing image representing a deformation from a first basic fa-
cial expression to a current final facial expression accord-
ing to morphing processing, and outputs the moving image to
the LCD 44.

Accordingly, the display unit 130 displays a moving im-
age which comprises the first basic facial expression with
the mouth being alternately opened and closed, and at the
same time the speaker 47 outputs the voice sound of the cur-
rent message. Then, the display unit 130 displays a moving
image representing a facial expression deformed to the cur-

rent final facial expression.
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When the processing in step S405 is finished, the third
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sound and facial expression output process is ended.

In the first facial expression output process in step
8107 shown in FIG. 23, as shown in FIG. 27, the morphing
means 328 determines a moving image representing a deforma-
tion from a present facial expression to the present facial
expression according to morphing processing, and outputs the
moving image to the LCD 44 in step S501. Thus, the display-
ed facial expression remains unchanged.

When the processing in step S501 is finished, the first
facial expression output process is ended.

In the second facial expression output process in step
5108 shown in FIG. 23, as shqwn in FIG. 28, the final facial
expression reading means 326 reads final facial expression
data from a record corresponding to a facial expression num-
ber added to the read facial expression information in the
facial expression table 308 in step S601.

In step S602, the morphing means 328 determines a mov-
ing image representing a deformation from a present facial
expression to a current final facial expression according to
morphing processing, and ocutputs the moving image to the LCD
44,

In step S603, the morphing means 328 determines a mov-
ing image representing a deformation from the current final
facial expression to the first basic facial expression ac-
cording to morphing processing, and outputs the moving image

to the LCD 44.



This Sheet Has Been Replaced

AR

Accordingly, the display unit 130 displays a moving im-
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age which represents a deformation from the present facial
expression to the current final facial expression and then
back to the first basic facial expression.

When the processing in step S603 is finished, the sec-
ond facial expression output process is ended.

In the third facial expression output process in step
S109 shown in FIG. 23, as shown in FIG. 29, the final facial
expression reading means 326 reads final facial expression
data from a record corresponding tc a facial expression num-
ber added to the read facial expression information in the
facial expression table 308 in step S701.

In step S702, the morphing means 328 determines a mov-
ing image representing a deformation from a present facial
expression to a current final facial expression according to
morphing processing, and outputs the moving image to the LCD
44,

Accordingly, the display unit 130 displays a moving im-
age which represents a deformation from the present facial
expression to the current final facilal expression.

When the processing in step S702 is finished, the third
facial expression output process is ended.

In the message display output process in step S110
shown in FIG. 23, as shown in FIG. 30, the message reading
means 330 reads message data from a record corresponding to
a message number added to the read facial expression infor-

mation in the message table 310 in step S801.
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Iin step S802, the message display output means 334 out-

puts the read message data to the LCD 44. The display unit
130 now displays the current message.

When the processing in step S802 is finished, the mes-
sage display output process is ended.

The fixed-time selecting means, generally denoted by
350, which is one type of the facial expression selecting
means 304, will be described below with reference to FIGS.
31 and 32.

The fixed-time selecting means 350 is arranged to oper-
ate in time-sharing relation to the facial expression dis-
play means 306. As shown in FIG. 31, the fixed-time select-
ing means 350 comprises a timer counting start means 354 for
starting to count clock pulses sent from the clock 45 with a
counting register 352, a fixed-time determining means 356
for determining whether the count of the counting register
352 indicates a predetermined time duration, e.g., of 10
seconds, a random number generating means 358 for generating
a random number if the count is determined as a fixed time,
an indicator value generating means 360 for generating a
current indicator value {(a readout address and a record num-
ber for the facial expression information table 302) based
on the generated random number and a predetermined variable,
a facial expression display activating means 362 for storing
the generated indicator value in the transfer register 320
and activating the facial expression display means 306, and

a timer count resetting means 364 for resetting the count of
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the counting register 352.

A processing sequence of the fixed-time selecting means
350 will be described below with reference to FIG. 32.

In step S901, the timer counting start means 354 starts
to count clock pulses sent from the clock 45, using the
counting register 352, for example.

In step $902, the fixed-time determining means 356 de-
termines whether a predetermined time duration has been
reached, i.e.., whether the count of the counting register
352 indicates a predetermined time duration, e.g., of 10
seconds.

If the count of the counting register 352 indicates the
predetermined time duration, then control proceeds to step
$903 in which the random number generating means 358 gener-
ates a random number represented by a certain number of
bits.

Thereafter, in step S904, the indicator value generat-
ing means 360 generates a current indicator value, which
will be used to indicate a corresponding record in the faci-
al expression information table 302.

The indicator value may be generated by combining the
random number generated in step S903 with ID data of the
terminal 100 and the present absolute time. In this case,
since the number of figures becomes very large, the indica-
tor value may be used as a readout address (absolute ad-
dress) for the facial expression information table 302. The

generated random number may be used directly as an indicator
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value, which may be used as a record number for the facial

expression information table 302.

In step S905, the facial expression display activating
means 362 stores the generated indicator value in the trans-
fer register 320.

In step S906, the facial expression display activating
means 362 activates the facial expression display means 306,
which reads facial expression information from a record cor-
responding to the indicator value stored in the transfer
register 320, among the records in the facial expression in-
formation table 302, displays on the display unit 130 a mov-
ing image representing a deformed facial expression based on
the type, faclal expression number, message number, and a
related facial expression that are added to the read facial
expression information, and outputs the message to the
speaker 47.

In step S907, the timer count resetting means 364 re-
sets the count of the counting register 352 to "0". Then,
control returns to step S901, in which the timer counting
start means 354 starts to count clock pulses to wait for a
next fixed time.

Several functions which the terminal 100 has will be
described below.

When the decision button 122 of the terminal 100 is
continuously pressed for 3 seconds, for example, the display
unit 130 displays a function menu image (see FIG. 33) of a

plurality of items. When the user selects one of the items
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with the direction buttons 121 and the decision button 122,

a function corresponding to the selected item is performed.

A first function is referred to as an "adviser func-
tion", which calculates the biorhythm of the user and the
congeniality of the user to a certain person based on the
personal information of the user, and indicates the calcu-
lated biorhythm and congeniality to the user. The personal
information of the user includes the name, address, telepho-
ne number, sex, date of birth, blood type, height, weight,
occupation, etc. of the user.

A program for performing the adviser function (adviser
function program) is downloaded from a CD-~ROM played back by
the entertainment apparatus 1 to the terminal 100 according
to a certain process, and run by the terminal 100.

For example, the personal information may be entered
and the adviser function program may be downloaded by the
following process: A program for performing the adviser
function is read from the CD-ROM, and run by the.entertain—
ment apparatus 1. At this time, the display screen of a
television set, for example, connected to a video output
terminal ¢v of the entertainment apparatus 1 displays an
initial menu image for the adviser function. The displayed
initial menu image includes various items for prompting the
entry of personal information and the downloading of the ad-
viser function program.

Tf the user selects the item for prompting the entry of

personal information among the displayed items in the dis-
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played initial menu image, then the initial menu image
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changes to a personal information entry image. The user en-
ters personal information while viewing the personal infor-
mation entry image.

After having entered the personal information, the user
presses a button “"return”, for example, to return to the
initial menu image, and then selects the item for prompting
the dowﬁloading of the adviser function program. When this
item is selected, the adviser function program and the per-
sonal information are transferred to the terminal 100.

The adviser function program displays an image of the
biorhythm of the user based on the personal information of
the user, outputs calculated physical and mental conditions
of the user for the day via voice sounds, calculates the
fortune of the user for a certain day and the congeniality
of the user to a certain person, and indicates the calculat-
ed fortune and the degree of congeniallty as voice sounds to
the user.

For example, as shown in FIG. 34, the adviser function
program displays a plurality of advice items on the display
unit 130, and calculates the fortune of the user for a cer-
tain day and the congeniality of the user to a certain per-
son based on the personal information according to the se-
lected item.

A second function is referred to as a "time-killing
function”, which allows the user to play a simple game,

e.g., a simple puzzle or card game (poker or the like) with
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the terminal 100 as a hypothetical opponent.
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A program for performing the time-killing function
{(time-killing function program) is also downloaded from a
CD-ROM played back by the entertainment apparatus 1 to the
terminal 100 according to a certain process, and run by the
terminal 100.

For example, a program for performing the time~killing
function is read from the CD-ROM, and run by the entertain-
ment apparatus 1. At this time, the display screen of a
television set, for example, connected to a video output
terminal @v of the entertainment apparatus 1 displays an
initial menu image for the time-killing function. The dis-~
playved initial menu image includes various games as items
that the user can play using the terminal 100. The user may
select a plurality of games.

When the user selects one or more items representing
games, the time-killing function program and the program or
programs of the selected game or games are transferred to
the terminal 100.

The time-killing function program displays the item
corresponding to the selected game on the display unit 130,
and activates the game program corresponding to the selected
item with the direction buttons 121 and the decision button
122 operated by the user.

A third function is referred to as a "formatter func-
tion”, which manages the memories of the terminal 100. For

example, the formatter function is capable of changing data
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registered by the user, moving the registered data to ano-

ther array variable area, and copying the registered data.

A program for performing the formatter function {(for-
matter function program) is also downloaded from a CD-ROM
played back by the entertainment apparatus 1 to the terminal
100 according to a certain process, and run by the terminal
160.

A fourth function is referred to as a "random news
function”, which reads latest news via the wireless communi-
cation means 48 of the terminal 100, and outputs the read
latest news with voice sounds.

A program for performing the random news function (ran-
dom news function program)} is also downloaded from a CD-ROM
played back by the entertainment apparatus 1 to the terminal
100 according to a certain process, and run by the terminal
100.

These functions programs are activated by a function
menu display program which displays a function menu image
{see FIG. 33).

A processing sequence of the function menu display pro-
gram will be described below with reference to FIG. 35.

In step SAOl, control waits for an input from the deci-
sion button 122. If the decision button 122 is pressed,
then control goes to step SA02, which determines whether the
decision button 122 has been pressed for at least 3 seconds
or not. If the decision button 122 has been pressed for a

period of time shorter than 3 seconds, then control returns
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to step SAOl, waiting for an input from the decision button

i2z2.

If the decision button 122 has been pressed for at
ieast 3 seconds, then control proceeds to step SA03, in
which a presently executed function program {the adviser
function program, the time-killing function program, or the
formatter function program) except the random news function
program is brought to a forced end.

In step SA04, the display unit 130 of the terminal 100
displays a function menu image {see FIG. 33). Thereafter,
the selection of an item is awaited in step SAQ04. Of the
items 1 through 4 included in the function menu image, the
random news function program provides two alternative
choices, i.e., allows the user to select ON/OFF after the
random news function program at the item 4 is selected.

If an item is selected, then control proceeds to step
SA06 which determines the selected item and activates the
function program of the selected item. For example, if the
item 1 is selected, then control goes to step SAO07 in which
the adviser function program is activated. If the item 2 is
selected, then control goes to step SAG8 in which the time-
killing function program 1is activated. If the item 3 is se-
lected, then control goes to step SAO0S in which the format-
ter function program is activated.

If the item 4 is selected, then control goes to step
SAL10 which determines whether an ON reguest or an OFF re-

quest for the random news function is entered. If the ON
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request for the random news function is entered, then con-
trol goes to step SAll in which the random news function is
activated. If the OFF request for the random news function
is entered, then control goes to step SAl2 in which the ran-
dom news function is brought to a forced end.

When the processing of either one of steps SA07 through
SA09 and steps SAll, SAl2 is finished, control goes back to
step SAO1l to wait for the pressing of the decision button
122 for at least 3 seconds.

The processing sequences of the various above function
programs will be described below with reference to FIGS. 36
through 41.

As shown in FIG. 36, the adviser function program first
displayvs several advice items {see FIG. 34) on the display
unit 130 in step SBO1. Then, the entry of one of the dis-
played items is awaited in step SBOZ. If one of the dis-
played items is selected by the user with the direction but-
tons 121 and the decision button 122, thean control proceeds
to step SB03. In step SB03, the adviser function program
calculates the fortune of the user for a certain day and the
congeniality of the user to a certain person based on the
personal information of the user, and determines the fortune
and the congeniality as numerical values.

The determined numerical values correspond to record
numbers in a fortune message table (see FIG. 37) that is
stored in the nonvolatile memory 46, for example. For exam-

ple, if the fortune result represents "best condition”, then
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the adviser function program determines a numerical value
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“0". 1If the fortune result represents "moderate condition”,
then the adviser function program determines a numerical
value "1". If the fortune result represents “worst condi-
tion", then the adviser function program determines a nu-
merical value "27.

The fortune message table also stores indicator values
corresponding to the messages, of the many items of facial
expression information that are stored in the facial expres-
sion information table 302.

In step SB04, the adviser function program reads a re-
cord number from the facial expression information table 302
based on the record corresponding to the numerical value de-
termined in step SB03, of the records stored in the fortune
message table, and stores an indicator value corresponding
to the read record number in the transfer register 320.

Thereafter, in step SB-5, the facial expression display
means 306 is activated to read facial expression information
stored in the record corresponding to the indicator value
stored in the transfer register 320, of the records stored
in the facial expression information table 302, display a
moving image of the morphed facial expression on the display
unit 130 based on the type, facial expression number, mes-
sage number, and related faclal expression which are added
to the read facial expression information, and output the
voice sound data of the message to the speaker 47.

If the numerical value indicative of the “"best condi-
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tion" is determined in the fortune calculations by the ad-

viser function program, then the facial expression display
means 306 outputs the voice sound data of the message "best
condition !!" and displays a facial expression with the
mouth being alternately opened and closed on the display
unit 130.

In step SB06, it is determined whether there is an en-
try {command) for finishing the adviser function program or
not. If there is no such entry, then control goes back to
step SBO1l in which the several advice items are displayed on
the display unit 130 to wait for the next selection of an
item, as shown in FIG. 34.

If there is an entry for finishing the adviser function
program in step SB06, then the adviser function program is
ended. As shown in FIG. 33, the function menu image con-
taining the various functions as the items is displayed on
the display unit 130 to wait for the next selection of an
item.

As shown in FIG. 38, the time-killing function program
displays several game items on the display unit 130 in step
SC01. Then, the entry of one of the displayed game items 1is
awaited in step SC02. If one of the displayed items is se-
lected by the user with the direction buttons 121 and the
decision button 122, then control proceeds to step SCO3 to
carry out a process of outputting a message.

For example, a process of outputting a message indica-

tive of the start of a game is carried out. Specifically,.
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an indicator value corresponding to the record number where
a message indicative of the start of a game is stored, of
the records in the facial expression information table 302,
is stored in the transfer register 320. 1In step SC04, the
facial expression display means 306 is activated to output
the voice sound data of the message indicative of the start
of a game to the speaker 47 and display a moving image of a
facial expression with the mouth being alternately opened
and closed on the display unit 130.

Thereafter, in step SC05, a game program corresponding
to the item selected in step SC02 is activated. From now
on, the user can enjoy the game with the terminal 100 as a
hypothetical opponent.

In the game, the facial expression display means 306
outputs the voice sounds of some message in every 10 sec-
onds, for example, and also outputs the voice sounds of a
message suggestive of "calm down”, for example, depending on
the number of times that the direction buttons 121 or the
decision button 122 is pressed per unit time. During the
game, no moving image of facial expressions is displayed.

The time-killing function program monitors the game for
an end in step SC06. If the time-killing function program
detects an end of the game, then control proceeds to step
SC07, which determines whether there is an entry for finish-
ing the time-killing function program or not. If there is
no such entry, then control goes back to step SCOl in which

the several game items are displayed on the display unit 130
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If there is an entry for finishing the time-killing
function program in step SCO07, then the time-killing func-
tion program is ended. As shown in FIG. 33, the function
menu image containing the various functions as the items is
displayed on the display unit 130 to wait for the next se-
lection of an item.

As shown in FIG. 39, the formatter function program
displays memory management items on the display unit 130 in
step SD01. Then, the entry of one of the displayed memory
management items is awaited in step SD02. If one of the
displayed items is selected by the user with the direction
buttons 121 and the decision button 122, then control pro-
ceeds to step SDO3 to activate a resident memory management
program in the terminal 100. The memory management program
performs a memory management process corresponding to the
selected item, e.g.., for changing data registered by the
user, moving the registered data to another array variable
area, and copying the registered data.

While the memory management program is being executed,
the facial expression display means 306 outputs the voice
sounds of some message in every 10 seconds, for example, and
also outputs the voice sounds of a message prompting the
user to “calm down", for example, depending on the number of
times that the direction buttons 121 or the decision button
122 is pressed per unit time.

The formatter function program menitors the memory man-
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agement process for a completion in step Sb04. If the for-
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matter function program detects a completion of the memory
management process, then control goces to step SD0O5 to carry
out a process of outputting a message indicative of a com-
pletion of the memory management process. For example, an
indicator value corresponding to the record number where a
message indicative of a completion of the memory management
process is stored, of the records in the facial expression
information table 302, is stored in the transfer register
320.

In step SDO6, the facial expression display means 306
is activated to output the voice sounds of the message indi-
cative of a completion of the memory management process to
the speaker 47 and display a moving image of a facial ex-
pression with the mouth being alternately opened and closed
on the display unit 130.

Control proceeds to step SD07, which determines whether
there is an entry for finishing the formatter function pro-
gram or not. If there is no such entry, then control goes
back to step SD01 in which the several memory management
items are displayed on the display unit 130 to wait for the
next selection of an item.

If there is an entry for finishing the time-killing
function program in step SD07, then the formatter function
program is ended. As shown in FIG. 33, the function menu
image containing the various functions as the items is dis-

played on the display unit 130 to wait for the next selec-
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tion of an item.

As shown in FIG. 40, the random news function program
comprises a reception data detecting means 370 for determin-
ing whether data has been received via the wireless communi-
cation means 48 or not, a data reading means 372 for reading
received data, if any, and storing the data in an auxiliary
record in the message table 310, a table record generating
means 374 for generating contents of a record in the facial
expression information table 302 and storing the generated
contents in an auxiliary record in the facial expression in-
formation table 302, a facial expression display activating
means 376 for storing an indicator value indicative of the
auxiliary record in the transfer register 320 and activating
the facial expression display means 306, and a determining
means 378 for determining an end of the random news function
program.

A processing seguence of the random news function pro-
gram will be described below with reference to FIG. 41.

In step SEO1l, the reception data detecting means 370
determines whether data has been received via the wireless
communication means 48 or not, i.e., waits for data.

If data has been received, then control proceeds to
step SE02, in which the data reading means 372 reads the re-
ceived data and stores the data in an auxiliary record in
the message table 310. If message data of the received data
is long, then the message data is divided into predetermined

data lengths, and the divided message data are stored in a
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plurality of auxiliary records depending on the number of
the data divisions.

In step SE03, the table record generating means 374
generates contents of a record in the facial expression in-
formation table 302. A type "1", for example, 1is stored,
and the auxiliary record number in the message table 310 is
stored as a message number.

If the message data of the received data is long, then
since the message data has been divided and stored in a plu-
rality of auxiliary records in the message table 310, the
table record generating means 374 generates a plurality of
records accordingly, and indicator values indicative of the
respective auxiliary records are stored successively in re-
lated number storage areas of the respective records.

The contents of the record thus generated are stored in
an auxiliary record in the facial expression information ta-
ble 302 in step SE04.

In step SE05, the facial expression display activating
means 376 stores an indicator value indicative of the aux-
iliary record number in the in the facial expression infor-
mation table 302 in the transfer register 320.

In step SE06, the facial expression display activating
means 376 activates the facial expression display means 306.
The facial expression display means 306 reads facial expres-
sion information stored in the auxiliary record correspond-
ing to the indicator value stored in the transfer register

320, of the records stored in the facial expression informa-
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tion table 302, displays a moving image of the morphed faci-

al expression on the display unit 130 based on the type, fa-
cial expression number, message number, and related facial
expression which are added to the read facial expression in-
formation, and output the voice sound data of the message to
the speaker 47.

The display unit 130 displays a moving image of the
fist basic facial expression with the mouth being alter-
nately opened and closed on the display unit 130, and the
speaker 47 outputs the voice sounds of a currently received
message (news).

Control proceeds to step SE07, which determines whether
there is an entry for finishing the random news function
program or not. If there is no such entry, then control go-~
es back to step SE01 in which next data reception is
awaited.

If there . is an entry for finishing the random news
function program in step SEO07, then the random news function
program is ended.

An illegal copying prevention function that is incorpo-
rated as an indispensable function in the terminal 100 will
be described below.

Inasmuch as the terminal 100 has the wireless communi-
cation means 48, the various function programs in the termi-
nal 100 may illegally be copied to other terminals 100 via
the wireless communication means 48. The illegal copying

prevention function periodically determines whether certain
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data, e.g., an ID code assigned to each CD-ROM, has been
downloaded from a CD-ROM, i.e., a CD-ROM which stores vari-
ous programs that can be downloaded to the terminal 100, to
the terminal 100 or not. If no such certain data has been
downloaded, then the illegal copying prevention function
displays a facial expression, e.g., a depressed facial ex-
pression, on the display unit 130, and does not accept,
i.e., makes ineffective, any entries from the decision but-
ton 122 and the direction buttons 121.

However, since the user may possibly forget the time to
download data, even if any entries from the decision button
122 and the direction buttons 121 have been made ineffec-
tive, it is preferable to make effective again entries from
the decision button 122 and the direction buttons 121 when
data has been downloaded from a legitimate CD-ROM, and sub-
sequently operate the terminal 100 normally.

If a downloading date is simply stored in the nonvola-
tile memory 46 and whether data has been downloaded or not
is determined on the basis of the stored date, such a deci-
sion may tend to be useless because it is easy to reset the
nonvolatile memory 46 from outside.

A means for performing the illegal copying prevention
function in view of the above conditions and drawbacks,
i.e., an illegal copying prevention means 390, will be de-
scribed below with reference to FIGS. 42 through 44.

The illegal copying prevention means 390 comprises a

download monitoring means 392 for registering the year,
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month, and date of an instance of downlcading of data, and a
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periodic download determining means 394 for periodically de-
termining whether data has been downloaded or not.

The download monitoring means 392 comprises a preproc-
essing means 398 for storing the present year, month, and
date in a first memory area 396, a download detecting means
400 for detecting whether data has been downloaded or not,
an ID determining means 402 for determining whether an ID
which has been downloaded is a predetermined ID or not, and
a registering means 408 for setting a flag 404 indicative of
the download if the downloaded ID is the predetermined ID
and registering the present year, month, and date in a sec-
ond memory area 406.

The periodic download determining means 394 comprises a
forced end determining means 410 for determining whether the
present year, month, and date stored in the first and second
memory areas 396, 406 are effective or ineffective, and
bringing all programs except the facial expression display
means 306 to a forced end if the stored present year, month,
and date are ineffective, an elapsed time determining means
412 for determining whether a predetermined period, e.g.,
one month, has elapsed or not on the basis of the present
year, month, and date stored in the first and second memory
areas 396, 406, a flag determining means 414 for determining
whether the flag 404 has been set or not if the predeter-
mined period has elapsed, bringing all programs except the

facial expression display means 306 to a forced end if the
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flag 404 has not been set, and resetting the flag 404 if the
flag 404 has been set, and a facial expression display acti-
vating means 416 for storing an indicator value indicative
of an ineffective state in the transfer register 320 and ac-
tivating the facial expression display means 306.

Processing seguences of the download monitoring means
392 and the periodic download determining means 394 will be
described below with reference to FIGS. 43 and 44.

As shown in FIG. 43, the preprocessing means 398 of the
download monitoring means 392 stores the present year,
month, and date data in the first memory area 396 in the
nonvolatile memory 46 in step SFO1.

In step SF02Z, the download detecting means 400 detects
whether data has been downloaded or not. If data has not
been downloaded, then the present year, month, and date data
is stored in the first memory area 396 in step SF0l. There-
after, the download detecting means 400 detects whether data
has been downloaded or not in step SF02.

If data has been downloaded in step SF02, then control
proceeds to step SF03, in which the ID determining means 402
determines whether a downloaded ID of the downloaded data or
program is a predetermined ID or not.

If the downloaded ID is the predetermined ID, then the
registering means 408 sets the flag 404 and registers the
present year, month, and date data in the second memory area
406 in the nonvolatile memory 46 in step SF(05.

If the downloaded ID is not the predetermined ID in
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step SF03, then control goes to step SF06, in which the flag
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404 is reset.

When the processing of step SF05 or step SF06 is fin-
ished, control returns to step SFC1l, in which the present
vear, month, and date data is stored in the first memory
area 396, after which next data downloading is awaited.

As shown in FIG. 44, the forced end determining means
410 of the periodic download determining means 394 reads the
downloaded year, month, and date data (registered year,
month, and date) from the second memory area 406 in step
SG01, and then reads the present year, month, and date data
{present year, month, and date) from the first memory area
396 in step SGO02.

In step SG03, the forced end determining means 410 de-
termines whether the year, month, and date data is effective
or ineffective by determining whether both the registered
year, month, and date and the present year, month, and date
are 0" or not. If both the registered year, month, and
date and the present year, month, and date are not "0", then
the year, month, and date data is judged as being effective,
and control goes to step SG04. In step SGO04, the elapsed
time determining means 412 determines whether a predeter-
mined period, e.g., one month, has elapsed or not from the
registered year, month, and date as of the present year,
month, and date.

If the predetermined period has elapsed, then control

proceeds to step SGO05, in which the flag determining means
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414 determines whether the flag 404 is set or not, i.e.,
whether data has been downloaded within a predetermined
period or not.

If the flag 404 is set, indicating that data has been
downloaded within the predetermined period, then control
proceeds to step S5GG6, in which the flag determining means
414 resets the flag 404. Thereafter, control goes back to
step SGO0l, and repeats the processing in step SGO01 and sub-
sequent steps.

If the year, month, and date data is judged as being
ineffective in step SG03, or if the flag 404 remains reset
in step SG05, then control goes to step SGO7, in which the
forced end determining means 410 brings all programs except
the facial expression display means 306 to a forced end.

In step SG08, the facial expression display activating
means 416 stores an indicator value for outputting a message
to prompt the user to download data in the transfer register
320. Then, the facial expression display activating means
416 activates the facial expression display means 306 in
step SGO09.

Thereafter, the flag determining means 414 determines
whether the flag 404 has been set or not, i.e., whether data
has been downloaded or not, in step SG10. The processing in
steps SG08 through SG10 is repeated until the flag 404 is
set. In this loop, only a download-based input interrupt is
permitted, and the terminal 100 is in the ineffective state.

If the flag 404 has been set in step SG10, then control
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goes to step SGO6 in which the flag 404 is reset. Thereaf-
ter, control returns to step SG01l, and repeats the process-
ing in step SGO1 and subseqguent steps. At this time, the

terminal 100 returns to the normal state (effective state).

A special function that is incorporated as an option
will be described below. This special function is referred
to as an "insertion message output function” which, when the
terminal 100 is inserted into one of the memory card inser-
tion units 8A, 8B of the entertainment apparatus 1, outputs
the voice sounds of some message, and displays a facial ex-
pression with the mouth being alternately opened and closed
on the display unit 130.

A program for performing the insertion message output
function, i.e., an insertion message output function pro-
gram, is downloaded from a CD-ROM played back by the enter-
tainment apparatus 1 to the terminal 100 according to a cer-
tain process, and run by the terminal 100.

A processing sequence of the insertion message output
function program will be described below with reference to
FIG. 45. 1In step SHOl, it is determined whether an inser-
tion interrupt has occurred or not, i.e., an insertion in-
terrupt is awaited. An insertion interrupt occurs when the
terminal 100 is inserted into one of the memory card inser-
tion units 8A, 8B of the entertainment apparatus 1.

If an insertion interrupt has occurred, control pro-
ceeds to step SHO2, in which a random number is generated.

It is determined in step SH03 whether the generated random
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number is an odd number, then control proceeds to step SHO4,
in which an indicator value for outputting a message due to
the insertion interrupt is stored in the transfer register
320. If the random number is an even number, then control
proceeds to step SHO5, in which an indicator value for ocut-
putting another message due to the insertion interrupt is
stored in the transfer register 320.

In step SHO06, the facial expression display means 306
is activated to read facial expression information stored in
the record corresponding to the indicator value stored in
the transfer register 320, of the records stored in the fa-
cial expression information table 302, display a moving im-
age of the morphed facial expression on the display unit 130
based on the type, facial expression number, message number,
and related facial expression which are added to the read
facial expression information, apd output the voice sound
data of the message to the speaker 47.

When the processing in step SHO6 is finished, control
returns to step SHOl, waiting for the next insertion of the
terminal 100.

A processing sequence of the manual selecting means,
which is the other type of the facial expression selecting
means 304 {see FIG. 17}, for selecting one of the facial ex-
pression information stored in the facial expression infor-
mation table 302, depending on the timing of a manual con-

trol input entered while the current facial expression is
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being displayed, will be described below with reference to
FIGS. 46 through 51.

In step SIO01 shown in FIG. 46, the manual selecting
means determines whether there is an entry from the decision
button 122 or the direction buttons 121, i.e., waits for a
key entry.

If there is an entry from the decision button 122 or
the direction buttons 121, control goes to step SI02, in
which the number of times that a key entry is made per sec-
ond is counted. Thereafter, it is determined in step SI03
whether the presently displayed facial expression is the
first basic facial expression or not based on the indicator
value presently stored in the transfer register 320. If the
presently displayed facial expression is the first basic fa-
cial expression, then control proceeds to step SI04, which
determines whether a key entry is frequent or slow based on
the number of times that a key entry is made per second. If
the number of times that a key entry is made per second is 5
or less, then the key entry is judged as being slow, and if
the number of times that a key entry is made per second is
more than 5, then the key entry is judged as being freguent.

If the number of times that a key entry is made per
second is 5 or less, with the key entry judged as being
slow, then control proceeds to step SI05, which determines
whether 30 seconds or longer has elapsed from the preceding
key entry until the present key entry. If the present key

entry is made after elapse of 30 seconds or longer from the
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preceding key entry, then control goes to step SI06, in
which a process for outputting a first message “Hey, have
you washed your hands ?°, for example, is carried out. Spe-~
cifically, an indicator value for indicating a record which
stores facial expression information relative to the first
message is stored in the transfer register 320.

Thereafter, in step SI07, the facial expression display
means 306 1s activated to read facial expression information
stored in the record corresponding to the indicator value
stored in the transfer register 320, of the records stored
in the facial expression information table 302, display a
moving image of the morphed facial expression on the display
unit 130 based on the type, facial expression number, mes-
sage number, and related facial expression which are added
to the read facial expression information, and output the
voice sound data of the message to the speaker 47.

When the processing in step SI07 is finished, control
returns to step SICl, waiting for a next key entry.

If 30 seconds have not elapsed from the preceding key
entry in step SI05, then control goes to step SI08 shown in
FIG. 47, which determines whether 10 seconds has elapsed or
not from the preceding key entry until the present key en-
try. If 10 seconds has not elapsed, then control goes to
step SI09, which determines whether or not key entries have
been made at time intervals of 10 seconds or less for 1
minute or longer.

If such key entries have been made for 1 minute or
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longer, then control goes to step SI10, in which a process
for outputting a second message “Will you keep away from me
because you make me feel hot and stuffy", for example, is
carried out. Thereafter, in step SI1l, the facial expres-
sion display means 306 is activated to read facial expres-
sion information related to the second message from the fa-
cial expression information table 302, display a moving im-
age of the morphed facial expression on the display unit 130
based on the type, facial expression number, message number,
and related facial expression which are added to the read
facial expression information, and output the voice sound
data of the message to the speaker 47.

When the processing in step SI11 is finished, control
returns to step SI01 shown in FIG. 46, waiting for a next
key entry.

If a key entry is determined as being frequent in step
SI04 shown in FIG. 46, then control goes to step SI12 shown
in FIG. 48, in which a noise signal is outputted to the LCD
44 to display the facial expression as disturbed by noise on
the display unit 130.

In step SI13, a process for outputting a third message
"Don’'t break it", for example, is carried out. In step
SI14, the facial expression display means 306 is activated
to read facial expression information related to the third
message from the facial expression information table 302,
display a moving image of the morphed facial expression on

the display unit 130 based on the type, facial expression
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number, message number, and related facial expression which
are added to the read facial expression information, and
output the voice sound data of the message to the speaker
47.

When the processing in step SI14 is finished, control
returns to step SI01 shown in FIG. 46, waiting for a next
key entry.

If the presently displayed facial expression is not the
first basic facial expression in step SI03 shown in FIG. 46,
then control goes to step SS8I15 shown in FIG. 49, which de-
termines whether the presently displayed facial expression
is a second basic facial expression, e.g., a facial expres-
sion loocking around restlessly, or not.

If the presently displayed facial expression is the
second basic facial expression, then control proceeds to
step SI16, which determines whether key entries are rela-
tively slow or frequent (quigk successive hits). If key en-
tries are relatively slow, then control proceeds to step
SI17, in which a random number represented by a certain num-
ber of bits is generated. Thereafter, a current indicator
value is generated on the basis of the random number in step
SIis.

In step SI19, the current indicator value is stored in
the transfer register 320. Then, in step SI20, the facial
expression display means 306 is activated to read facial ex-
pression information stored in the record corresponding to

the indicator value stored in the transfer register 320, of
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the records stored in the facial expression information ta-
ble 302, display a moving image of the morphed facial ex-
pression on the display unit 130 based on the type, facial
expression number, message number, and related facial ex-
pression which are added to the read facial expression in-
formation, and output the voice sound data of the message to
the speaker 47.

Thereafter, in step 5121, a process for outputting the
second basic facial expression is performed. 1In step SIZ22,
the facial expression display means 306 1is activated to read
facial expression information relative to the second basic
facial expression from the faclal expression information ta-
ble 302, and display a moving images of the morphed second
basic facial expression on the display unit 130.

If key entries are Jjudged as being gquick successive
hits in step SI16, then control goes to step SI23, in which
a process for outputting a fourth message "Well, you seem to
be frustrated”, for example, is carried cut. Then, in step
$I22, the facial expression display means 306 is activated
to read facial expression information relative to the fourth
message from the facial expression information table 302,
display a moving image of the morphed facial expression on
the display unit 130 based on the type, facial expression
number, message number, and related facial expression which
are added to the read facial expression information, and
output the voice sound data of the message to the speaker

47.
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When the processing in step SI22 or SI23 is finished,
control returns to step SI01l shown in FIG. 4, waiting for a
next key entry.

If the presently displayved facial expression is not the
second basic facial expression in step SI15 shown in FIG.
49, then control proceeds to step SI24 shown in FIG. 50,
which determines whether the presently displayed facial ex-
pression is a third basic facial expression, e.g., a facial
expression with yawning, or not.

If the presently displayed facial expression is the
third basic facial expression, then control proceeds to step
SI25, in which a process for cutputting a surprising facial
expression is carried out. Then, in step $I26, the facial
expression display means 306 is activated to read facial ex-
pression information related to the surprising facial ex-
pression from the facial expression information table 302,
and display a moving image of the morphed facial expression
on the display unit 130 based on the type, facial expression
number, message number, and related facial expression which
are added to the read facial expression information.

In step SI27, a random number is generated. Thereaf-
ter, in step SI28, it is determined whether the generated
random number is an odd number or an even number. If the
random number is an odd number, then control goes to step
SI29, in which a process for outputting the first basic fa-
cial expression is carried out. If the random number is an

even number, then control goes to step SI30, in which a
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process for outputting the second basic facial expression is
carried out.

Thereafter, in step SI31, the facial expression display
means 306 is activated to read facial expression information
relative to the first or second basic facial expression from
the facial expression information table 302, and display a
moving images of the morphed first or second basic facial
expression on the display unit 130.

When the processing in step S5I31 is finished, control
returns to step SI01 shown in FIG. 46, waiting for a next
key entry.

If the presently displayed faclal expression is not the
third basic facial expression in step SI24 shown in FIG. S0,
then control proceeds to step SI32 shown in FIG. 51, which
determines whether the presently displaved facial expression
is a fourth basic facial expression, e.g., a napping facial
expression, or not.

If the presently displayed facial expression is the
fourth basic facial expression, then control proceeds to
step SI33, waiting for a next kev entry. If there is a key
entry, then control proceeds to step SI34, which determines
whether the key entry is repeated three times or not.

If the key entry is repeated less than three times,
then control proceeds to step SI35, in which a process for
outputting a waking facial expression is carried out. If
the key entry is repeated three times or more, then control

proceeds to step SI36, in which a process for ocutputting a
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£fifth message is carried out.

In step SI37, the facial expression display means 306
is activated to read facial expression information related
to the waking facial expression or the f£ifth message from
the facial expression information table 302, and display a
moving image of the morphed facial expression on the display
unit 130 based on the type, facial expression number, mes-
sage number, and related facial expression which are added
to the read facial expression information, oxr display the
moving image of the morphed facial expression on the display
unit 130 and output the voice sound data of the message to
the speaker 47.

When the processing in step SI37 is finished, control
returns to step SIO1 shown in FIG. 46, waiting for a next
key entry.

If the presently displayed facial expression is not the
fourth basic facial expregsion, then control proceeds to
step SI38, in which another process according to specifica-
tions is carried out. Thereafter, control returns to step
SI0l shown in FIG. 46, waiting for a next key entry.

As described above, the terminal 100 according to the
embodiment of the present invention has the body casing 200
surrounding the display unit 130, with the casing 200 and
the display unit 130 representing the form 206 comprising
the head 202 and the body 204. Since the user can enjoy
changing facial expressions on the form 206 at all times,

the user can use the terminal 100 itself as a portable toy.
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The terminal 100 displays moving images of facial ex-
pressions of the form 206 on the display unit 130, so that
it acts as if it had a life therein and functions as company
that the user can talk to.

The facial expression selecting means 304 selects one
of the items of registered facial expression information,
and the selected facial expression information is read. A
moving image is then displayed which represents a transfor-
mation from the current facial expression to the facial ex-
pression based on the read facial expression information ac-
cording to a2 morphing technigue. Consequently, the display-
ed facial expression changes naturally without appreciable
awkward transitions. The smooth facial expression changes
allow the terminal 100 as viewed as a toy to attract custo-
mers highly effectively.

The facial expression selecting means 304 selects one
of the items of registered facial expression information
randomly at the timing of a predetermined time duration.
Therefore, even if the terminal 100 is left, it operates hu-
morously by speaking something and changing facial expres-
sions by itself, thereby making the user feel intimate with
the terminal 100.

The facial expression selecting means 304 selects one
of the items of registered facial expression information
based on a manual control input while the present faclal ex-
pression is being displayed, depending on the timing of the

manual control input. Simply when the user makes key en-
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tries, various messages and facial expression changes are
produced depending on the timing of the key entries, the
time durations of the key entries, and the period of time in
which the key entries continue. Accordingly, the user can
experience a sensation as if playing with the terminal 100
with a life kept therein.

If facial expression information related to the read
facial expression information is added, then the terminal
100 displays a moving image representing a deformation from
a facial expression based on the read facial expression in-
formation to a facial expression based on the related facial
expression information according to the morphing technique.
Therefore, complex facial expression changes and a combina-
tion of plural facial expressions related to one facial ex-
pression can easily be achieved.

If message information is added to the read facial ex-
pression information, then a message corresponding to the
message information is read, and outputted as voice sound
data to the speaker 47 in substantial synchronism with the
display of the facial expression on the display unit 130.
Consequently, it is possible to develop an organic atmos-
phere in which the terminal 100 speaks naturally as if it
had a life therein, rather than an inorganic atmosphere in
which a computer outputs voice sounds based on data.

If message information is added to the read facial ex-
pression information and information representing the dis-

play of a message is also added thereto, then the message
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corresponding to the message information is read and dis-
plaved as an image. Therefore, if a long message is to be
outputted, only basic message segments thereof may be dis-
played as an image, and insignificant message segments such
as prefixes and suffixes may be outputted as voice sounds.
Consequently, even when a piezoelectric buzzer is used as
the speaker 47, the problem of an insufficient capacity
thereof for outputting long messages can be solved.

Examples of various facial expression changes made by
the terminal 100 with the facial expression selecting means
304 (manual selecting means) based on key entries will be
described below.

1. Concept:

The terminal 100 usually displays a face so that it
shakes unsteadily, and changes from an ordinary facial ex-
pression to various facial expressions such as a dozing fa-
cial expression, for example.

The user presses the buttons, e.g., the decision button
122 and the direction buttons 121, on the body 204 of the
terminal 100 to communicate with the terminal 100 for chang-
ing the relationship to the terminal 100.

The terminal 100 has a "talking function (word dis-
play”, a “clock function”, and a “fortune function”. The
user can select these functions as desired.

2. How to play with the terminal 100:
The terminal 100 is usually in a "facial expression

display” mode. In this mode, the user can randomly select
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predetermined facial expressions on the terminal 100 to en-
joy facial expression changes that happen successively.

When the user presses one of the direction buttons 121
at this time, the terminal 121 stares at the pressed direc-
tion button 121. When the user then presses the decision
button 122, the terminal 100 shows various actions in con-
formity with the facial expression at the time.

3. “Facial expression display” mode:

The terminal 100 is usually in the "facial expression
display” mode. In this mode, the face of the terminal 100
is displayed irrespective of the user's operation. The face
of the terminal 100 usually faces forwards, but may some-
times shows other facial expressions. The facial expres-
sions that can be shown by the terminal 100 are as follows:
# "Facing forwards blankly”

The face looks forwards as if seeing the user, which is
a default facial expression {first basic facial expression).
The eyes blink occasionally.

# “"Looking around restlessly”

With eyes open widely, the eyes and the face move to
the left and right and also up and down. The eyes blink
sometime while in motion.

# "Running at the nose”

Facial expressions of the eyes and the mouth remain un-
changed, and the face is running at what appears to be the
nose. After a while with the nose dripping to the greatest

degree, the face changes to "snuffling”.
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# "Snuffling”

The face is lifted upwardly with the nostrils open
widely, and snuffs with the mouth firmly set. At this time,
the sound of snuffling is outputted.

# “"Yawning”

The mouth is open widely and the eyes are closed
firmly, with a bit of tears flowing. At this time, the
sound of yawn is outputted. Usually, "yawning” occurs inde-
pendently, but may change to "dozing”.

# “Dozing”

The facial expression “facing forwards blankly”™ or
“yawning” changes to a facial expression “dozing”. The fa-
cial expression "dozing” then changes to "waking up”. It is
better not to fix the time to change from “dozing” to "wak-
ing up”.

# “Waking up”

This is a facial expression which is not wide awake
yet, but restless with the eyes not fully open. This facial
expression changes to the facial expression “facing forwards
blankly”. While the face is shaking unsteadily. the facial
expression itself does not change frequently. It is prefer-
able that the facial expression itself change at intervals
ranging from 3 to 5 seconds.

4. Reactions when a button is pressed:

When one of the direction buttons 121 is pressed in the

"facial expression display” mode, the terminal 100 gazes at

the pressed direction button 121, and then stares at the
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face of the person or user who holds the terminal 100.
Gazing at the pressed direction button 121 means looking at
the position of the pressed direction button 121, rather
than the direction in which the direction button 121 is
pressed. The terminal 121 should preferably have such a fa-
cial expression that the position of the face in its entire-
ty and the position of the eyes will be changed. The period
of time in which the terminal 100 gazes at the pressed di-
rection button 121 and the period of time in which the ter-
minal 121 stares at the face of the user are tentatively set
to 1 second. At this time, reactions to the direction but-
tons 121 and the decision button 122 are ignored.

5. Reactions when the decision button 122 is pressed:

When the decision button 122 is pressed in the “facial
expression display” mode, the terminal 100 shows various ac-
tions in conformity with the facial expression at the time.
A fixed reaction when the decision button 122 is pressed
leads to a possibility that the terminal 100 will be consid-
ered to be an inorganic existence.

It is therefore important that reactions of the termi-
nal 100 as a life be realistically expressed. Such realis-
tically expressed reactions of the terminal 100 as a life
are effective to reduce unnatural impressions when the ter-
minal 100 shows patterned reactions or a succession of iden-
tical reactions, making it possible to get the terminal 100
closer to something more biological.

6. Examples of reactions to facial expressions:
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# “Facing forwards restlessly”

Since this facial expression is a default facial ex-
pression {first basic facial expression), it is necessary to
prepare a greatest number of reactions when the direction
buttons 121 and the decision button 122 are pressed. By
setting conditions for producing those reactions, it is pos-
sible to prevent the reactions from being patterned, and
produce something animate.

(1) "Hey., have you washed your hands 2"

This reaction occurs when the user touches the terminal
100 for the first time. The condition that the user touches
the terminal 100 for the first time is satisfied when the
decision button 122 is pressed after the direction buttons
121 or the decision button 122 have not been pressed for 30
seconds or more, for example. The action of the terminal
100 is that it speaks with an annoyed facial expression with
the bent eyebrows, and moves the mouth in sygchronism with
the voice sounds. When the action is over, the terminal 100
goes back to the facial expression "facing forward rest-
lessly”.

(2) "Will you keep away from me because you make me feel hot
and stuffy.”

This reaction occurs when the user has held the termi-
nal 100 for a long period of time. The condition that the
user has held the terminal 100 for a long period of time is
satisfied when a succession of button depressions each for

10 seconds or less has occurred for one minute. The action

This Sheet Has Been Replac

T




103

of the terminal 100 is that it sweats, sticking out the
tongue like a dog, and speaks as if it feels hot. If the
face of the terminal sweats a lot the instant the user
presses a button, then it produces a further interesting fa-
cial expression that is preferable. While the terminal 100
is speaking, the mouth is alternately opened and closed in
synchronism with the voice sound. When the action is over,
the terminal 100 goes back to the facial expression "facing
forward restlessly”.

{(3) “"Well, --* No, it’'s nothing.” "Well, -'- what is it 2~

No particular condition is given to create this reac-
tion. This reaction, and another reaction ™(4} Startled”
described later on, are default settings, and the reaction
*{3) Well, -*--" and the reaction "{(4) Startled” are randomly
produced when the decision button is pressed. In this em-
bodiment, the probability that the reaction "(4) Startled”
is produced is higher, i.e., the probability that the reac-
tion "“(3) Well, -**" is 30 %, and the probability that the
reaction "(4) Startled” is produced 70 %.

If the decision button 122 is pressed again while the
voice sound *Well, +*--" is being outputted after the depres-
sion of the decision button 122, then the face of the termi-
nal 100 is necessarily "“{4) Startled”. The reaction "{4)
Startled” is always effective while the decision button 122
is being pressed, and is produced as many times as the user
wants. If the button has not been pressed for a while, then

the voice sound "*--what is it ?" is produced.
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This is because the terminal 100 wanted to speak some-
thing but forgot it as the user interrupted the action of
the terminal 100 to speak something.

The action of the terminal 100 is that it changes from
a facial expression trying to remember something to a facial
expression “(4) Startled”™ and then to a facial expréssion
forgetting something that it wanted to speak.

The facial expression when the volce sound "---what is
it ?" is outputted is a blank facial expression facing for-
wards in order toc give clear contrast to the abrupt action
“(4) Startied”.

If the decision button 122 is not pressed again while
the voice sound “Well, +*+*" is being outputted after the de-
pression of the decision button 122, then the voice scund
“ee+* No, it's nothing” is produced.

The action of the terminal 100 is that a facial expres-
sion trying to remember something is followed by a facial
expression mumbling something as if covering up the attempt.
While the terminal 100 is speaking, the mouth is alternately
opened and closed in synchronism with the voice sound being
produced. When the action is over, the terminal 100 goes
back to the facial expression “facing forward restlessly”.
{(4) "Startled”

No particular condition is given to create this reac-
tion. This reaction, and the reaction "(3) Well, ---", are

default settings, and the reaction "(3} Well, ---" and the

reaction "(4) Startled” are randomly produced when the deci-
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sion button 122 is pressed. Their probability ratios have
been described under the item "{3) Well, -+*°".

If the decision button 122 is pressed within a certain
time (tentatively, 2 seconds) after the reaction "(4) Star-
tled” has been caused by the depression of the decision but-
ton 122, then the reaction "(4) Startled” is necessarily
produced. If the decision button 122 is pressed in order to
satisfy this condition (the decision button 122 is pressed
within the certain time), then the voice sound “-+** Stop it”
is produced after the fourth occurrence of the reaction.“(4)
Startled”. When the voice sound "++* Stop it" is produced,
any key entry is ignored.

If the decision button 122 1s not pressed within the
certain time after the reaction "“(4) Startied” has been
caused by the depression of the decision button 122, then
the condition is reset. When the decision button 122 is
pressed next time, one of the reaction "(3) Well, +++" and
the reaction "{4) Startled” is selected. The condition is
also reset after the voice sound "*+* Stop it" is produced.

The action of the terminal 100 is a reaction that the
terminal 100 produces as if it were tickled. The face 1is
quickly moved vertically or horizontally in its entirety,
and utters a startled voice "Wow".

When the voice sound “+++ Stop it" is produced, the
terminal 100 should preferably show a grouchy facial expres-

sion. While the terminal 100 is speaking, the mouth is al-

ternately opened and closed in synchronism with the voice
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sound being produced. When the action is over, the terminal
100 goes back to the facial expression "“facing forward
blankly”.

{5) Pretending to be broken

The condition to create this reaction is to hit a but-
ton successively. Specifically, a button is interpreted as
being hit successively when the button is pressed five times
per second. The depression of a direction button 121 is al-
so counted.

The action of the terminal 100 is that the instant a
button is pressed, an image of noise produced as if a tele-
vision set is turned off is displayed, and "Beep” like a
beep sound starts to be outputted, indicating as if the ter-
minal were broken.

After a while (tentatively, 2 seconds)}, the face of the
terminal is displayed again, and the terminal speaks a mes-
sage "Don't break me”". It is preferable that the face carry
a warning impression with a bit of smile. While the termi-
nal 100 is speaking, the mouth is alternately opened and
closed in synchronism with the voice sound being produced.
When the action is over, the terminal 100 goes back to the
facial expression "facing forward restlessly”.

# "Looking around restlessly”

When a button is pressed while the face of the terminal
100 is having this facial expression, there are available an
action with a reaction and an action with no reaction. The

action with no reaction is effective to lessen an inorganic
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atmosphere that "some reaction necessarily occurs when a
button is pressed”
(1) “Have vyou pressed now 2"

No particular condition is given to create this reac-
tion. This reaction, and the reaction "(3} No reaction”
(see below), are default settings, and one of these reac-
tions is randomly produced. With a bit of delay after the
decision button 122 is pressed, the face of the terminal 100
looks forwards, talking to the person who is holding the
terminal 100. It is preferable that the terminal 100 give
an impression of being careless because it has stared about.

After a while (tentatively, 1 second) in which the ter-
minal 100 has showed a facial expression facing forwards, it
returns to the facial expression “staring about”. While
the terminal 100 is speaking, the mouth is alternately
opened and closed in synchronism with the voice sound being
produced.

{2} "You seem to be frustrated”

The condition to create this reaction is to hit a but-
ton successively. Specifically, a button is interpreted as
being hit successively when the button is pressed five times
per second. The depression of a direction button 121 is al-
so counted.

The action of the terminal 100 is that the instant the
condition is satisfied, it faces forwards, and speaks with a
facial expression with a triumphant air as if saying "Well”

After a while {tentatively, 1 second) in which the face of
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the terminal 100 faces forwards, it changes to the facial
expression “facing forward restlessly”. While the terminal
100 is speaking, the mouth is alternately opened and closed
in synchronism with the voice sound being produced.

(3} No reaction

Even when a button 1s pressed, the action of the termi-
nal 100 does not change at all, and it continues the facial
expression "staring about”. Mixing in even one action with
no reaction is preferable because it can produce something
animate.

# “Running nose”

When a button is pressed, the face of the terminal 100
has a facial expression with the nose tickling and being
about to sneeze. In this example, the pressing of the but-
ton triggers such a facial expression. Upon elapse of a
certain time {tentatively., 1 second) with this facial ex-
pression, the face of the terminal 100 sneezes with a sound
"atchoo {" and a sneezing facial expression. When the ac-
tion is over, the face of the terminal 100 returns to the
facial expression with the running nose.

# "Snuffling”

This action follows the action "running noise”. No re-
actions to button depressions are prepared. The depression
of a button during this action is ignored.

# "Yawning”
If a button is pressed while the face of the terminal

100 is yawning, then the terminal 100 shows a surprising fa-
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cial expression, trying to stop the vawning. When the face
of the terminal 100 stops the yawning, it shows a facial ex-
pression with the eyes being widely open due to the surprise
and the mouth set f£irmly. When the action is over, the
terminal 100 goes back to the facial expression "“facing for-
ward restlessly” or the facial expression "staring about”.

# "Dozing”

When a button is pressed, the terminal 100 can change
to a "waked-up” state. When a button is pressed, the face
of the terminal 100 moves slowly up and down, as if waking
up by being shaken.

# "Waking up”

When a button is pressed as in “dozing”, the face of
the terminal 100 moves slowly up and down, and produces a
fretting sound "uh++*+" as if it still wanted to sleep. The
terminal 100 outputs such a fretting sound for the first and
second button depressions, but shows an annoyed facial ex-
pression with the bent eyebrows and outputs the voice sound
"What is it °*+ ?" for the third button depression. Upon
elapse of a certain time (tentatively, 1 second) after the
action up to the voice sound "What is it «++ 27, the termi-
nal 100 goes back to the facial expression “facing forward
restlessly”, the facial expression "staring about®, the fa-
cial expression “running nose”, or the facial expression
“yawning”, or the facial expression "dozing”.

7. List of facial expressions

{01) "Face staring at the pressed button”
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(02) "Facial expression staring at the face of the person
who holds the terminal”

{(03) “Facing forwards restlessly”

{04) “Facing forwards blankly”

(05) "Sweating, sticking out the tongue like a dog, and
speaking as if feeling hot”

(06) “Facial expression remembering something”

(07) "“Facial expression forgetting something that it wanted
to speak (blank facial expression facing forwards}”

(08) "Facial expression forgetting something that it wanted
to speak”

(09) "Tickled facial expression”

(10} “Grouchy facial expression”

{(11) *“The display of an image of noise produced as if a
television set is turned off”

(12) “Warning face {(with a bit of EMI)"

(13} Facial expression "looking around ;estlessly”

{14) “Face talking to the person who holds the terminal”
(15) “Facial expression with a triumphant air as if saying
“Well”

(16) "Facial expression “running nose”

(17) "“Facial expression with the nose tickling and being
about to sneeze”

{18) Facial expression "sneezing”

{(19) Facial expression "snuffling”

(20) Facial expression “yawning”

{21) "Startled face”
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(22) “Facial expression, trying to stop yawning {facial er
pression with the eyes being widely open and the mouth set
firmly”

{23} Facial expression "dozing”

{24) Facial expression "waking up”

8. List of voice sounds

{01) *sSnuffling sound”

{02) "Yawn"

{03) "Have you washed your hands ?”7

(04) "Will you keep away from me because you make me feel
hot and stuffy”

{(05) "Well, -*+", “No, it‘s nothing”, “What is it 2?7, "Lis-
ten to me”

{(06) Wow (voice uttered when startied)

{07} "Stop it"

(08) “"Beep” {beep sound)

{02) “Don't b;eak me”

(10) "Have you pressed now 2"

{11) "You seem to be frustrated”

(12) “Atchoo {" (sneezing sound)

(13) "uh -*+*" (fretting sound if still wanted to sleep)
(14) "What is it ?" (ditto)

The portable toy, the portable information terminal,
the entertainment system, and the recording medium according
to the present invention are not limited to the illustrated
embodiment, but may have any of various other arrangements.

Although a certain preferred embodiment of the present
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invention has been shown and described in detail, it should
be understood that various changes and modifications may be
made therein without departing from the scope of the append-

ed claims.
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mat 15 clained is: ARA 0

*

1. A portable toy comprising a display unit and a
casing surrounding said display unit, said display unit and
said casing representing a form comprising a head and a
body, said display unit functioning as at least means for

presenting facial expressions of the form.

2. A portable information terminal comprising a display
unit and a casing surrounding said display unit, said dis-
play unit and said casing representing a form comprising a
head and a body, said display unit functioning as at least

means for presenting facial expressions of the form.

3. A portable information terminal according to claim
2, further comprising image processing means for generating
image data, wherein said display unit comprises a display
screen for displaying an image based on image data generated

by said image processing means.

4. A portable information terminal according to claim
3, further comprising:

facial expression selecting means for selecting one of
a plurality of items of facial expression information:

said image processing means comprising facial expres-
sion display means for reading the facial expression infor-

mation selected by said facial expression selecting means
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and displaying a moving image representing a deformation
from a present facial expression to a facial expression
based on the read facial expression information according to

a morphing technigue.

5. A portable information terminal according to claim
4, wherein said facial expression selecting means comprises
means for randomly selecting one of the items of facial ex-
pression information at the timing of a predetermined time

duration.

6. A portable information terminal according to claim
4, wherein said facial expression selecting means comprises
means for selecting one of the items of facial expression
information at the timing of a manual control input entered

while the present facial expression is being displayed.

7. A portable information terﬁinal according to claim
4, wherein said facial expression display means comprises
means for, if facial expression information related to the
read facial expression information is added, displaying a
moving image representing a deformation from a facial ex-
pression based on the read facial expression information to
a facial expression based on the related facial expression

information according to a morphing technique.

8. A portable information terminal according to claim
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4, further comprising message sound output means for, 1if
message information is added to the facilal expression infor-
mation, reading a message represented by the message infor-
mation, and outputting a voice sound of the message in sub-
stantial synchronism with the displaying of the facial ex-

pression by said facial expression display means.

9. A portable information terminal according to claim
4, wherein said facial expression display means comprises
means for, if message information is added to the facial ex-
pression information and information indicative of display-
ing of a message is added, reading a message represented by
the message information and displaying the message on the

display screen.

10. A portable information terminal comprising:

display means for displaying information depending on a
program which is executed;

sound output means for outputting a sound of informa-
tion depending on the program which is executed:

communication means for sending and receiving informa-
tion; and

message information output means for outputting a sound
of message information, of information received by saild com-

munication means, via said sound output means.

11. A portable information terminal according to claim
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10, wherein said message information output means comprises:

reception data detecting means for determining whether
information has been received via said communication means;

data reading means for, if information has been re-
ceived via said communication means, reading the received
information, and extracting and registering message informa-
tion of the received information:; and

message sound output means for outputting a sound of
the registered message information via said sound output

means.

12. A portable information terminal according to claim
10, wherein said display means comprises facial expression
display means for reading facial expression information de-
pending on said message information, from a plurality of
items of facial expression information, and displaying a
moving image representing a deformation from a present faci-
al expression to a facial expression based on the read faci-
al expression information according to a morphing technigque,
in substantial synchronism with the outputting of the sound

of message information.

13. A portable information terminal having an interface
for connection to a master unit having a function to execute
a program, comprising:

illegal copying prevention means for periodically de-

termining whether legitimate information has been downloaded

This Sheet Has Been Rep

T



A T

* ¢ L L S *
117
from the master unit or not, and if legitimate information
has not been downloaded, making ineffective at least control

inputs entered into the terminal.

14. A portable information terminal according to claim
13, wherein said illegal copying prevention means comprises
means for making effective again control inputs entered into
the terminal if legitimate information has been downloaded
from the master unit after control inputs entered into the

terminal have been made ineffective.

15. A portable information terminal according to claim
13, wherein said illegal copying prevention means comprises:

download monitoring means for registering the year,
month, and date of an instance of downloading of data; and

periocdic download determining means for periodically

determining whether data has been downloaded or not.

16. A portable information terminal according to claim
15, wherein said download monitoring means comprises:

preprocessing means for storing the present year,
month, and date in a first memory area;

download detecting means for detecting whether data has
been downlocaded or not;

ID determining means for determining whether an ID
which has been downloaded is a predetermined ID or not; and

registering means for setting a flag indicative of the
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download if the downloaded ID is the predetermined ID and
registering the present year, month, and date in a second

memory area.

17. A portable information terminal according to claim
15, wherein said periodic download determining means com-
prises:

effective/ineffective determining means for determining
whether the present year, month, and date stored in the fir-
st and second memory areas are effective or ineffective, and
making at least control inputs ineffective if the stored
present year, month, and date are ineffective;

elapsed time determining means for determining whether
a predetermined period has elapsed or not on the basis of
the present year, month, and date stored in the first and
second memory areas: and

flag determining means for determining whether the flag
has been set or not if the predetermined period has elapsed,
making at least control inputs ineffective if the flag has

not been set, and resetting the flag if the flag has been

set.

18. An entertainment system comprising:

an entertainment apparatus having a function to execute
a program; and

a portable information terminal detachably connected to

sald entertainment apparatus and having an interface for be-
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ing electrically connected to said entertainment apparatus:
said portable information terminal comprising a display
unit and a casing surrounding said display unit, said dis-
play unit and said casing representing a form comprising a
head and a body, said display unit functioning as at least

means for presenting facial expressions of the form.

19. An entertainment system according to c¢laim 18,
wherein said portable information terminal and said enter-
tainment apparatus have respective information transfer

means for transferring information to each other.

20. An entertainment system according to claim 18,
wherein said portable information terminal comprises image
processing means for generating image data, said display
unit comprising a display screen for displaying an image
based on image data generated by said image processing

means.

21. An entertainment system according to claim 20,
wherein said portable information terminal comprises facial
expression selecting means for selecting one of a plurality
of items of facial expression information, said image proc-
essing means comprising facial expression display means for
reading the facial expression information selected by said
facial expression selecting means and displaying a moving

image representing a deformation from a present facial ex-
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pression to a facial expression based on the read facial ex-

pression information according to a morphing technique.

22. An entertainment system according to claim 21,
wherein said facial expression selecting means comprises
means for randomly selecting one of the items of facial ex-
pression information at the timing of a predetermined time

duration.

23. An entertainment system according to claim 21,
wherein said facial expression selecting means comprises
means for selecting one of the items of facial expression
information at the timing of a manual control input entered

while the present facial expression is being displaved.

24. An entertainment system according to claim 21,
wherein said facial expression display means comprises means
for, if facial expression information related to the read
facial expression information is addeqd, displaying a moving
image representing a deformation from a facial expression
based on the read facial expression information to a facial
expression based on the related facial expression informa-

tion according to a morphing technique.

25. An entertainment system according to claim 21,
wherein said portable information terminal comprises message

sound output means for, if message information is added to
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the facial expression information, reading a message repre-
sented by the message information, and outputting a wvoice
sound of the message in substantial synchronism with the
displaying of the facial expression by said facial expres-

sion display means.

26. An entertainment system according to claim 21,
wherein salid facial expression display means comprises means
for, if message information is added to the facial expres-
sion information and information indicative of displaying of
a message is added, reading a message represented by the
message information and displaving the message on the dis-

play screen.

27. An entertainment system comprising:

an entertainment apparatus having a function to execute
a program; and

a portable information terminal detachably connected to
said entertainment apparatus and having an interface for be-
ing electrically connected to said entertainment apparatus;

said portable information terminal comprising:

display means for displaying information depending on a
program which is executed;

sound ocutput means for outputting a sound of informa-
tion depending on the program which is executed:

communication means for sending and receiving informa-

tion; and
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message information output means for outputting a sound
of message information, of information received by said com-

munication means, via said sound output means.

28. An entertainment system according to claim 27,
wherein said message information output means comprises:

reception data detecting means for determining whether
information has been received via said communication means:

data reading means for, if information has been re-
ceived via said communication means, reading the received
information, and extracting and registering message informa-
tion of the received information:; and

message sound output means for outputting a sound of
the registered message information via said sound output

means.

29. An entertainment system according to claim 27,
wherein said display means comprises facial expression dis-
play means for reading facial expression information depend-
ing on said message information, from a plurality of items
of facial expression information, and displaying a moving
image representing a deformation from a present facial ex-
pression to a facial expression based on the read facial ex-
pression information according to a morphing technique, in
substantial synchronism with the outputting of the sound of

message information.
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30. An entertainment system comprising:

an entertainment apparatus having a function to execute
a program: and

a portable information terminal detachably connected to
said entertainment apparatus and having an interface for be-
ing electrically connected to said entertainment apparatus:

said portable information terminal comprising:

illegal copying prevention means for periodically de-
termining whether legitimate information has been downloaded
from said entertainment apparatus or not, and if legitimate
information has not been downloaded, making ineffective at
least control inputs entered into said portable information

terminal.

31. An entertainment system according to claim 30,
wherein said illegal copying prevention means comprises
means for making effective again control inputs entered into
said portable information terminal if legitimate information
has been downloaded from saild entertainment apparatus after
control inputs entered into said portable information termi-

nal have been made ineffective.

32. An entertainment system according to claim 30,
wherein said illegal copying prevention means comprises:

download monitoring means for registering the vear,
month, and date of an instance of downloading of data; and

periodic download determining means for periodically
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determining whether data has been downloaded or not.

33. An entertainment system according to claim 32,
wherein said download monitoring means comprises:

preprocessing means for storing the present year,
month, and date in a first memory area;

download detecting means for detecting whether data has
been downloaded or not;

ID determining means for determining whether an ID
which has been downloaded is a predetermined ID or not; and

registering means for setting a flag indicative of the
download if the downloaded ID is the predetermined ID and
registering the present year, month, and date in a second

memory area.

34. An entertainment system according to claim 32,
wherein said periodic download determining means comprises:

effective/ineffective determining means Ffor determining
whether the present year, month, and date stored in the fir-
st and second memory areas are effective or ineffective, and
making at least control inputs ineffective if the stored
bresent year, month, and date are ineffective;

elapsed time determining means for determining whether
a predetermined period has elapsed or not on the basis of
the present year, month, and date stored in the first and
second memory areas; and

flag determining means for determining whether the flag

This Sheet Hag Been Replaced

LT



(U

125

has been set or not if the predetermined period has elapsed,
making at least control inputs ineffective if the flag has
not been set, and resetting the flag if the flag has been

set.

35. A recording medium storing a program comprising the
steps of:

either randomly selecting one of a plurality of items
of facial expression information at the timing of a prede-
termined time duration or selecting one of a plurality of
items of facial expression information at the timing of a
manual control input entered while a present facial expres-
sion is being displayed;

reading the selected facial expression information; and

displaying a moving image representing a deformation
from the present facial expression to a facial expression
based on the read facial expression information according to

& morphing technique.

36. A recording medium according to claim 35, wherein
said step of displaying a moving image comprises the step
of, if facial expression information related to the read fa-
cial expression information is added, displaying a moving
image representing a deformation from a facial expression
based on the read facial expression informaticn to a facial
expression based on the related facial expression informa-

tion according to a morphing technique.
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37. A recording medium according to claim 35, wherein
said program further comprises the steps of:

if message information is added to the facial expres-
sion information, reading a message represented by the mes-
sage information, and outputting a voice sound of the mes-
sage in substantial synchronism with the displaying of the

facial expression.

38. A recording medium according to claim 35, wherein
said step of displaying a moving image comprises the steps
of, if message information is added to the facial expression
information and information indicative of displaying of a
message is added, reading a message represented by the mes-

sage information and displaying the message.

3%. A recording medium storing a program which can be
executed by a portable information terminal having display
means for displaying information depending on the program
which is executed, sound output means for outputting a sound
of information depending on the program which is executed,
and communication means for sending and receiving informa-
tion, said program comprising the step of:

outputting a sound of message information, of informa-
tion received by said communication means, via said sound

output means.
40. A recording medium according to claim 39, wherein
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said step of outputting a sound of message information com-
prises the steps of:

determining whether information has been received via
said communication means:

if information has been received via said communication
means, reading the received information, and extracting and
registering message information of the received information;
and

outputting a sound of the registered message informa-

tion via said sound output means.

41. A recording medium according to claim 39, wherein
said program further comprises the steps of reading facial
expression information depending on said message informa-
tion, from a plurality of items of facial expression infor-
mation, and displaying a moving image representing a defor-
mation from a present facial expression to a facial expres-
sion based on the read facial expression information accord-
ing to a morphing technique, in substantial synchronism with

the outputting of the sound of message information.

42. A recording medium storing a program which can be
executed by a portable information terminal having an inter-
face for connection to a master unit which has a function to
execute the program, said program comprising the steps of:

periodically determining whether legitimate information

has been downloaded from the master unit or not: and
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if legitimate information has not been downloaded, mak-
ing ineffective at least control inputs entered into the

portable information terminal.

43. A recording medium according to claim 42, wherein
said program further comprises the step of:

making effective again control inputs entered into the
portable information terminal if legitimate information has
been downloaded from the master unit after control inputs
entered into the portable information terminal have been ma-

de ineffective.

44. A recording medium according to claim 42, wherein
said program further comprises the steps of:

registering the year, month, and date of an instance of
downloading of data: and

periodically determining whether data has been down-

loaded or not.

45. A recording medium according to claim 44, wherein
said program further comprises the steps of:

storing the present year, month, and date in a first
memory axea;

detecting whether data has been downloaded or not:

determining whether an ID which has been downloaded is
a predetermined ID or not; and

setting a flag indicative of the downlcad if the down-
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loaded ID is the predetermined ID and registering the pre-

sent vear, month, and date in a second memory area.

46. A recording medium according to claim 44, wherein
said program further comprises the steps of:

determining whether the present year, month, and date
stored in the first and second memory areas are effective or
ineffective, and making at least control inputs ineffective
if the stored present year, month, and date are ineffective;

determining whether a predetermined period has elapsed
or not on the basis of the present year, month, and date
stored in the first and second meﬁory areas; and

determining whether the flag has been set or not if the
predetermined period has elapsed, making at least control
inputs ineffective if the flag has not been set, and reset-

ting the flag if the flag has been set.
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