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The present invention relates to radio communication

devices which have simple conversation with others by
5 radio.

So-called remote control devices which control the
operation of electronic devices such as television sets or
video tape recorders, using an infrared control signal, are
sold as commodities. Infrared signals are used not only to

10 control the operation of the electronic devices, but also
’ - to send and/or receive information composed of character
data and/or numerical data between two electronic devices.

In order to send and/or receive information such as
character data and numerical data using an infrared radio

15 signal, the information is required to be set by the
operation of keys of a device on the side of the
transmission and a circﬁif which decodes all the characters’
and numerical data received from the other party must be
provided on thé side of the transmission. Thus, the

20 ° structure of the device of the transmission side is
complicated undesirably. When image information different
from the character and numerical data is sent and/or
received, a more complicated structure is required;

‘ It is therefore an object of the present invention to

25 provide a radio communication device which has a very )
simple structure and requires only a very simple operatlon
to send and/or receive information.

It is another object of the present invention to

~ provide a radio communication device which has a very

30 simple structure to send and/or receive image information,
in addition to character data and/or numerical data.

In order to achieve the above objects, according to
the present invention, there is pfovided_a radio
communication device which sends and/or receives data to

35 and/or from the othér party's radio communication device,
comprising:

conversation sentence data storage means for storing a

_____,’-—-———--————__“_____
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i Yif ormation is required to be set by the operation of keys of a device on:

r L]
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data received fromthe other party nust be provided on the

structure of the device of the

When i mage i nformation

data is sent and/ or received, a

b aRFEL

LS obj ect of the
|on devi ce which has a

~ conversation sentence selecting means for selecting

one of the plurality of conversation sentence data items

stored in said conversation data storage means;
sending means for sending to the other party's radio

communication device radio data corresponding to the

conversation sentence data selected by said conversation

sentence selecting means;

receiving means for receiving radio data from the

other party's radio communication device;

determining means for determining which of the
conversation data items of the plurality stored in said
conversation sentence data storing means the radio data
received by said receiving means corresponds to; and

display means for displaying conversation sentence
data corresponding to the received data determined by said
determining means.

FIG. 1 is a block diagram of an internal circuit of a
radio communication device as one embodiment of the present

invention.

FIG. ‘2 shows the appearance of a key-in unit of the

device.

FOG. 3 shows data on the basic part patterns of a face
stored in a ROM (Read Only Memory) of the device.

FIGS. 4A, 4B, and 4C show data on expression change
patterns stored in the ROM.

FIG. 5 is a table of gquestion/response data stored in

the ROM.

FIG. 6 shows the internal structure of a RAM (Random
Access Memory) of the device.
FIG. 7 is a general flowchart indicative of the
operation of the device. '
FIG. 8 is a flowchart indicative of a montage creation
process performed in the device.
FIG. 9 is a flowchart indicative of a montage
synthesis process performed in the device.
| . FIG. 10 is a flowchart indicative of other key-in
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5|nple structure and reqU|res only a very sinple operation to send -and/or-»_ «+=-:

»

receive information. It is another obj ect of the present invention teo R

provi de a radi o conmuni cati on device which has a very 30 sinple structure ‘”3
to send and/or receive imge information, in addition to character data

and/ or numerical data. In order to achieve the above objects, according to

the present invention, there is provided a_radi o comruni cati on device which
sends and/or receives data to 35 and/ o #rém the ot her party's radio

comuni cation device, conprising: conversation sentence data storage neans

for storing aprocesses performed in the device.

FIG. 11 is a flowchart indicative of other key-in
processes performed in the device and combined with the
flowchart of FIG. 10. '

5 FIG. 12 is a flowchart indicative of a transmission
process performed in the device.

FIG. 13 is a flowchart indicative of a reception
process performed in the device.

FIGS. 14A and 14B illustrate user's and the other

10 party's montage data.
:" FIGS. 15 illustrates.communication made between the
‘ - user's device and the other party's device.

An embodiment of the present invention will be

described next with reference to the accompanying drawings.

15 FIG. 1 is a block diagram of the internal circuit of a
radio communication device as one embodiment of the present
invention.

In FIG. 1. a central processing unit (CPU) 1 which
includes a microprocessor or the like controls the whole
20 operation of the. radio communication device on the basis of
a microprogram stored in a built-in ROM (not shown).
CPU 1 is connected to a key-in unit 2, a ROM 3, a RAM
_ 4, an image synthesis RAM 5, a display driver 6, a display
‘ 7 connected to the display driver 6, and a
‘ 25  transmitter/receiver unit 8. _ .
" The key-in unit 2 includes a keyboard with many kinds
of depression-type switches where a depressed switch
outputs a key-in signal to CPU 1.
ROM 3 stores face pattern data and questions/answer
30 data, as shown in FIGS. 3-5, which will be described later
in more detail.
RAM 4 is composed of registers-which store
predetermined data. CPU 1 reads/writes data from/in the
RAM 4, _
35 The synthesis RAM 5 is a bit image memory on which a
- face montage is synthesized from face pattern data items
designated by input data or from which the synthe51zed
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sel ect'ing neans for selectin '
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montage data is read.

The display driver 6 is composed of a decoder, driver,
etc., and decodes display data received from CPU 1,
produces and outputs a display drive voltage sighal to the
display 7, which is composed of a dot matrix type liquid
crystal display which makes predetermined display on the
display in accordance with the voltage signal from the
display driver 6.

The transmitter/receiver unit 8 is composed of a
transmitter circuit (not shown) which includes a LED (Light
Emitting Diode) and a switching FET (Field Effect
Transistor); and a receiver circuit (not shown) which
includes a photodiode or a phototransistor, an amplifier,
and a low pass filter. The transmitter circuit converts a
parallel signal from CPU 1 to a serial high-low electric
signal, which turns on/off the switching FET and hence the
LED to_thereby output an infrared optical signal including
predetermined data. In the receiver circuit, its
photodiode (or phototransistdr) is turned on/off in
response to an optical signal from an LED of a transmitter
circuit of the other party to convert the optical signal
to an electric signal, amplifies this signal, extracts only
the frequency components of the LED emission signal from
the amplified electric signal, converts the frequency
signal to a parallel digital signal, and outputs this
signai to CPU 1. -

FIG. 2 shows the structure of the keyboard of key-in
unit 2. The keyboard is composed of a designating key unit
21 composed of 9 (3 x 3) designating keys disposed
vertically and horizontally in an upper portion of the
keyboard, a select key unit 22 composed of 4 cursor keys
with upward, downward, rightward -and leftward arrows
thereon and provided in the middle portion of the keyboard,
and two select keys with upward and downward triangular key
pads; and a data key-in unit 23 composed of data input
numerical keys and character keys disposed in a lower
portion of the keyboard.
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recelwlng means for receiving radio data fromthe 10
conmmurnii cati on devi ce;

<

3

conversation data itens of the plurality stored in said conversation

sentence data storing neans the radi o data received by said receiving nmeans
corresponds to;
sentence data corresponding to the received

and 15 di spl ay neans for displayi

ng conversation

ata determ ned by said

determining neans. FIG 1 is a block diagramof an-internal circuit of a

radi o communi cati on device as one enbodi nent of the present 20
An M key 21A of the designating unit 21 is an

I nventi on.
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operatlon mode designating key. Each time

the operation mode is switched alternately between a normal

it is operated,

mode in which calculation and data transmission/reception

are performed and a data producing mode where a montage is

created or calling or visiting card data is input.
An F key 21B is a user's/the other party's mode

designating key. Each time it is operated

in the data

creation mode, the operation mode is switched alternately
between a user's montage creation mode in which the user

creates his portrait montage and a data bank (DB)

data/montage creation mode in which a portrait montage of a

person different from the user is created.

A montage creation key 21C is an input mode

designating key. Each time it is operated

in the data

creation mode, the operation mode is switched alternately
between the montage creation mode and the character

(numerical) data input mode.

A Q1 key 21D, a Q2 key 21E and a Q3 key 21F each are a

question designating key which is operated

to select a

corresponding one of three kinds of questions to be

described later in more detail.

An "OK" key 21G and a "NO" key 21H are respective

response designating keys which are operated to select two

correspondlng kinds of responses YES and NO.
"A transmission key 21I is a transmission commandlng

key which is operated to send transmission data de51gnated

by the respective designating keys from the
transmitter/receiver unit 8 of FIG. 1 to the outside.

The two upward and downward triangular basic pattern
select keys 22A and 22B disposed in the right-hand middle
portion of the keyboard are each operated to select a
basic type of basic part patterns of a montage to be
described later in the montage creation mode of the data

creation mode. The four upward, downward,

leftward arrowed cursor keys 22C, 22D, 22E and 22F disposed
to the left of the two select keys 22A, 22B are part select

rightward and
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FIG 2 shbms t he appearance of a key-in unit of the device. FOG 3 shows.. s...

- v

data on the basic part patterns of a face stored in a ROM (Read Only o
Menory) of the device. 25 FI GS. 4A, 4B, and 4C show data on U
expressi on change patterns stored in the ROM FIG 5 is a table of e
guestion/response data stored in the ROM FIG 6 shows the internal
structure of a RAM (Random 30 Access Menory) of the device. FIG 7 is a

general flowchart indicative of the operatfon of the device.

keys which are operated to select part data items of the
basic type of the selected basic part pattern of the

montage.
The numerical keys and character keys of the input
5 unit 23 disposed in the lower portion of the keyboard are

operated to input character data such as the first name,
second name, and address of a person and numerical data
such as his telephone numbers to the device in the
character (numeral) input mode of the data creation mode.
10 The input unit 23 further includes a record key 23A which
ﬂ' is operated to record question data and response data
N designated by the corresponding deSignating keys and basic
part pattern data items selected by the corresponding
select keys. _
15 FIG. 3 shows data on basic part patterns of a face
stored in a first storage area 3A of ROM 3. In FIG. 3, the
basic part patterns includes 50 patterns numbered "1"-"50"
disposed from left to right for each of a "contour" part
3A-1, a "hair style" part 3A-2", an "eyes" part 3A-3", a
20 "nose" part 3A-4, and a "mouth" part 3A-5" of a face. The
number of part patterns may be more or less than 50
depending on the capacity of the ROM. Any ones of those
patterns may be selected and combined using the select keys
Q 22A, 22B disposed in the middle porfion of the keyboard of
' 25 FIG. 2. The 50th "eyes" part 3A-3 and the 50th "mouth" _
part’ 3A-5 each have a usual or calm expression.
EIGS. 4A, 4B, 4C each show part pattern data stored in
a second storage area 3B of ROM 3 and related to change
part patterns corresponding to "eyes" part 3A-3 and "mouth"
30 part 3A-5 of the basic part pattern Nos. "1", "2", "3",...
FIG. 4A shows patterns of an "eyes" part 3B-1A and a
"mouth" part 3B-2A each indicative of a delightful
expression. FIG. 4B shows patterns of an "eyes" part 3B-1B
and a "mouth" part 3B-2B each indicative of a sad

35 expression. FIG. 4C shows patterns of an "eyes" part 3B-
1C and a "mouth" part 3B-2C each indicative of an angry
- eXpression. . e _— .
ThlisIsl}iieTi‘iliIiseelr]i\eﬂlim’ad




FIG 8 is'a flowhart indicative of a nontage creation process performed’

the devi ce.

synt hesi s process perfornmed in the devi ce.

i ndicative of other key-in -3- processes performed in the device.
11 is a flowhart indicative of other

devi ce and conmbined with the
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35 FIG 9 is a flowhart indicative of a nontage

-7 -

FIG 10 is a flowhart

in

Fl G
key-in processes perfornmed in the

FIG. 5 shows a storage table of conversation sentence
data composed of question sentence data and response
sentence, data and expression change data stored in a third

storage area 3C of ROM 3.

First question sentence data "let's play ?" is stored
along with a specified code X in a storage area 3C-1.
depression of the question designating key Q1 of FIG: 2,
the stored specified code X and "Let's play ?" question:
sentence data are addressed and read. Second question
sentence data "Please tell me an answer to our assignment
?" is stored along wifh a specified code Y in a storage
area 3C-2. By the operation of the designating key Q2 of
FIG. 2, the stored specified code ¥ and "Pease tell me an
Third
sentence data "Please forgive me ?" is stored along with a
specified code Z in a storage area 3c-3. By depression of
the question designating key Q3 of FIG. 2, the stored
specified code Z and "Please forgive me 2" question

answer to our assignment are addressed and read.

sentence data are addressed and read.

By

The response sentence data items "OK", "NO" are stored
along with specified codes S and T in storage areas 3C-4,
3C-5, respectively. By depression of "OK" key 21G and "NO"
key 21H, the corresponding specified codes § and T are

addressed and read.

The specified codes X, Y, Z, S and T are each comp

of 3 bits and differ one from the other. -
Storage areas 3C-6, 3C-7 are provided in

osed

correspondence to the storage area 3C-1. Storage areas 3C-

8, 3C-9 are provided in correspondence to the storage area

3C-2. Storage areas 3C-10, 3C-11 are provided in

correspondence to the storage area 3c-3. These storage
areas 3C-6 to 3C-11 store change data indicating which of
change patterns stored in the ROM of FIGS. 4A, 4B, 4C or
that no change patterns are selected. The storage areas
3C-6, 3C-8 store dafa items_which select the ROM of FIG.
4A. The storage are 3C-7 étores data which select the ROM
of FIG. 4B. The storage areas 3C-9 stores data which
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flowmchart of FIG 10. 5 FIG 12 is a flowhart indicative of a -- -...
t'ransmi ssion process performed in the device. FIG 13 is a flowhart -';
i ndicative of a reception process perforned in the device. FIGS. 14A and - «
14B illustrate user's and the other 10 party's nontage data. FIGS. 15
il lustrates conmuni cati on nmade between the user's device and the other
party's device. An enbodi nent of the present invention wll be described
next with reference to the acconpanyi ng-dBawi ngs. 15 FIG 1is a
bl ock diagram of the internal circuit of a
selects the ROM of FIG. 4C. The storage areas 3C-10, 3C-11

store data items which select no ROMs.
The data in the storage areas 3c-6, 3C-8, 3C-10 is
read when the "OK" 21G is operated. The data in the .
5 storage areas 3C-7, 3C-9, 3C-11 is read when the "NO" 21H
is operated.
FIG. 6 shows the internal structure of RAM 4. 1In
FIG. 6, a display register 61 stores data displayed on the
display 7 of FIG. 1.
10 A register n is a flag register which designates an
!‘ operation mode. The data stored in the register n is
: changed to another in the sequence of "0"-"1"-"0" each time
the M key 21A of the designating unit 21 of the FIG. 2
keyboard is operated for inputting purposes. "

15 = designates a normal mode in which calculation or
transmission/reception can be performed. "1" designates a
data creation mode in which montage creation or a calling
or visiting card data inputting operation can be performed.

A register £ is a flag register which designates a

20 user mode or a different person mode. The data stored in
the register f is changed alternately between "0" and "
each time the F key 21B of the designating unit 21 of the

FIG. 2 keyboard is operated for inputting purposes. "t
‘ ~ designates a user' montage creation mode. "O" designates a
25 - DB data/montage creation mode. '

"“A register 1 is a flag register indicative of a
transmission/reception mode. It stores "1" for the time
interval from when the transmitter/receiver unit 8 of FIG.
1 receives question data from the other party's device to

30 the time when the transmitter/receiver unit 8 sends
response data to the other party, and stores "O" if
otherwise.

A user's montage data register 62 stores user's
montage data similar to DB montége data.
35 . DB registers 63-1, 63-2, 63-3,... each store montage
data on each of user's friends along with his name,
telephone number, and address, etc. The storage area for
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radi o 'communi cati on devi ce as one enbodi ment of the present invention. Ipn ...,
FIG 1. a central processing unit (CPU) 1 which includes a mcroprocessor ; . *
or the like controls the whole 20 operation of the radio comunication-: ,k ¢
device on the basis of a microprogramstored in a built-in ROM (not shown). °-
CPU 1 is connected to a key-in unit 2, a ROM 3, a RAM 4, an image synthesis

RAM 5, a display driver 6, a display 7 connected to the display driver 6,

and a 25 transmitter/receiver unit 8- %he key-in unit 2 includes a
keyboard wi th many. ki nds of depression-type switches where a depressed
switch the montage data is divided into five data subareas for

"contour", "hair", "eyes", "nose" and "mouth" which store
corresponding numbers indicative of the basic part patterns
of FIG. 3 selected by the keying-in operation. )

5 The processing operation of CPU 1 of FIG. 1 will be
described with reference to flowcharts of FIGS. 7-13.

FIG. 7 is a general flowchart indicative of the whole
flow of the program. In FIG. 7, first, at step Al it is
determined whether the transmitter/receiver unit 8 of FIG.

10 1 has received data sent by the other parfy. If so, control

" passes to step A2, where a reception process to be
described later is performed and the process is terminated.

If not at step Al, it is determined at step A3 whether
a key is operated for inputting purposes at the keyboard of

15 the key-in unit 2 of FIG. 2. If not, the processing is
terminated at once. 1If so at step A3, control passes to
step A4, where it is determined whether the key-in _
Operation has been performed by the transmission key 211I.

If so at step A4, control passes to step A5, where a

20 transmission process to be described later in more detail
is performed and the process is terminated. '

If not at step A4, control passes to step A6, where
other key-in operations are performed and the process is

‘ terminated.

' 25 A_montage creation process by keys among the other _
key-in operations at step A6 will be described with
reference to a flowchart of FIG. 8. This process is

- started on the basis of a key-in operation by the montage
Ccreation key 21C at the keyboard of FIG. 2. Before this

30 operation, the user's montage creation mode or the DB
data/montage Creation mode is beforehand designated by the
operation of the F key 21B to thereby select any one of the
user's montage data register 62 or DB registers 63-1, 63-2,
63-3, ... of the FIG. 6 RAM and its corresponding montage

35 area is used.

First, at step Ml of the FIG. 8 flowchart, "contour"”,
"hair", "eyes", "nose", and "mouth" part patterns shown by

This Sheet Has Been Reraced




qutp@ts‘d keyéin signal to CPU 1. ROM 3 stores face pattern data and A
guesti ons/ answer 30 data, as shown in FIGS. 3-5, which will be. descrlbed ..
later in nore detail. RAM 4 is conposed of registers which store Lt
predeterm ned data. CPU 1 reads/wites data fronmin the RAM 4. 35
The synthesis RAM5 is a bit inmage nenory on which a face nontage is
synt hesi zed from face pattern data itens ﬂ85|gnated by input data or from
whi ch the synthe5|zed
No. 1 in the FIG. 3 ROM are selected as a basic type and
the "contour" is then set initially as a changeable part.
At step M2 a montage synthesis process to be described
later in more detail is performed. At step M3 the )
5 resulting montage is displayed on the display 7 through the
FIG. 1 display driver 6 on the basis of the processed
montage data. Thus, at the beginning, the montage composed
of the basic part patterns No. 1 is displayed and the
"contour” of the montage is displayed "going-on-off or
_ 10 inverted as a change starting part. )
‘F ' . At step M4 it is determined whether the triangular
T select key 22A or 22B is operated for inputting purposes at
the selection unit 22 of the FIG. 2 keyboard. If not, it
is determined at step M6 whether the cursor key 22C or 22D
15 at the keyboard select unit 22 of FIG. 2 is operated for
inputting purposes. If not at .step M6, it is determined at
step M8 whether the cursor key 22E or 22F is operated for
inputting purposes at the selection unit 22 of the FIG. 2
keyboard. If not, it is determined at step M10 whether the
20 record key is operated for inputting purposes and control
returns to step M4 to iterate the determination of the key-
in operations at steps M4-M8.
If the selection key 22A or 22B is operated for
" inputting purposes at step M4, control passes to step M5,
25 where the set basic type is changed and then control
returns to step M2 for montage synthesis. Thus, the basxc
patterns now in display are changed and displayed. At this
time, if
the upward triangular select key 22A is operated for
30 inputting purposes, the basic paft pattern number of the
' montagé displayed at present is changed to a basic part
pattern number larger by one than the former one. If the
downward triangular selection key 22B is operated for
inputting purpoSes, the basic part pattern number of the
35 montage displayed at present is changed to a basic part
pattern number smaller by one than the former one.
When the upward or downward arrowed cursor key 220 or
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- 4- hpnfage data is read. The display driver 6 is conposed of a decoder’",

driver,

etc., and decodes display data received from CPU 1, produces and;
outputs a display drive voltage signal to the 5 display 7, which is

conposed of a dot matrix type liquid crystal display which nmakes

predéeterm ned display on the display in accordance with the voltage signa

0 »

[}

fromthe display driver 6. The transmtter/receiver unit 8 is conposed of a
transmitter circuit (not shown) WHEH i ncl udes a LED (Li ght
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22D is operated for inputting purposes at step M6, control
passes to step M7, where the kind of the part is changed

and control returns to step M2 for montage synthesis
process. Thus, one'of the "contour"”, "hair", "eyes",

"nose" and "mouth" which are the kinds of the parts of the
basic part patterns displayed at present is displayed, for
example, in a going-on-off'manner on the display screen. _
Each time the upward arrowed cursor key 22C is operated for
inputting purposes at this time, the montage displayed at
present moves in a going-on-off manner sequentially in the

sequence of "mouth"-"nose"-"eyes"-"hair"-"contour"-"mouth".

1f the downward arrowed cursor key 22D is operated for
inputting purposes, the part of the montage displayed at
present changes to another in a going on-off manner
sequentially in the sequence of
"contour"-"hair"-"eyes"-"nose"-»"mouth"-"contour" each time
that key is operated for inputting purposes.

If it is determined at step M8 that the leftward or
rightward arrowed cursor key 22E or 22F has been operated
for inputting purposes control passes to step M9, where
the pattern of the part is changed and control then returns
to step M2 for montage synthesis. Thus, that of the
currently displayed basic part patterns and displayed in a
going-on-off manner is changed in accordance with the key-
in operation. At this time, if the leftward arrowed cursor
key 22E is gperated for inputting purposes, the part of the
montage displayed at present in the going-on-off manner
changes to another sequentially in the sequence of the No.
50 part » the No. 49 part... - the No. 3 part- the No. 2

‘part - the No. 1 part - the No. 50 part.

If the rightward arrowed cursor key 22F has been
operated for inputting purposes, the part of the montage
displayed at present in the going-on-off manner changes to
another sequentially in the sequence of the No. 1 part-the
No. 2 part- the No. 3 part —... -the No. 50 part - the No.
1 part each time the key 22F is operated. _

If the record key is operated fof inputting purposes
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Emtti'ng Diode) and a switching FET (Field Effect Transistor); and a
receiver circuit (not shown) which includes a photodi ode or a
phototransistor, an anplifier, and a | ow pass filter. The transmtter
circuit converts a 15 parallel signal fromCPU 1 to a serial high-Iow

el ectric signal,

thereby output an infrared optical signal including predeterm ned data.

the receiver circuit, its photodi ode (or pRototransistor) is turned on/off
signal froman LED of a transmtter circuit
of the ot hemtpatep MAOGOBVAtrolhpaspkiscab sitgpaMlllo whezkethei kisdgodl ,

in 20

response to an optical

anplifies th%ﬁesbgg%liseéhgﬁgga.onkymontage is then synthesized at step

10

15

20

30

35

M2, the data on the montage displayed at step M3 is
recorded in a predetermined montage data area and the

.process is terminated.

Subsequently, the montage synthesis at step M2 will be
described with reference to a flowchart of FIG. 9.

First, at step D1 the "contour" No. (a basic part
pattern No. of the "contour" part 3A-1 of FIG. 3) set in
the predetermined montage area is read. Data on the
"contour" part 3A-1 indicated by the read basic part
pattern number is read from the first storage area 3A in
ROM 3 and stored in a predetermined area in the synthesis
RAM 5.

Then at step D3 a "hair" No. (the basic part pattern
No. of the "hair" part 3A-2 of FIG. 3) is read. At step D4
and data on a "hair" part 3A-2 indicated by the read basic
part pattern number is read from the first storage area 3A
in ROM 3, and stored in a predetermined area in the
synthesis RAM 5. '

Then ‘at step DS the "eyes","nose", and "mouth" basic
part pattern Nos. are read and data items on the "eyes",
"nose", and "mouth" part patterns 3A-3, 3A-4,and 3A-5
indicated by the corresponding read basic part pattern
numbers Nos. are read from the first storage area 3A in ROM
3, and stored in predetermined areas in the synthesis RAM
S. Thus, a montage image created in the synthesis RAM 5 is
displayed on the display 7 of FIG. 1 at step D6.

Key-in processes of the other key-in processes at step
A6 of FIG. 7 other than the montage creation will be
described with reference to the flowcharts of FIGS. 10 and
11 which are connected to each other at (1) and (2) of
FIGS. 10 and 11.

At step A7 it is determined whether the M key 21A is
operated for inputting purposes. If so, it is determined
at step A8 whether the value (flag) of the flag register n
is "0". If so, control passes to step A9, where "1" is set

lkmBﬂmRTimdi
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whi ch turns on/off the switching FET and hence the LED to



t he ﬂreqqéncy components of the LED em ssion signal fromthe anplified-

el ectric signal,
signal, and outputs this signal

keyboard of key-in unit 2. The keyboard is conposed of a designating key
unit 21 conposed of 9 (3 x 3) designating keys di sposed 30 vertically
and horizontally in an upper portion of the keyboard, a select key unit 22
conposed of 4 cursor keys with upward, dowmwdBd- rightward and | eftward
arrows thereon and provided in the mddle portion of the keyboard, and two

sel ect keys witinupny ¢lagd réodewerd o roar@tdnatey the process. If the
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15

20

30

35

flag register is "1", control passes to step AlQ0, where the
*"O0" is set in the flag register n to terminate the process.
Thus, each time the M key 21A is operated for inputting
purposes, the flag of the flag register n is switched
alternately between "0" and "1", so that the operation mode
is switched alternately between the normal mode and the
data creation mode.

If the M key 21A is not operated at step A7, control
passes to All, where it is determined whether the F key 21B
is operated for inputting purposes. If so, control passes
to step Al2, where the flag of the'flag register n is
referred to, thereby determining whether the F key 21B is
operated in the data creation mode.

If the flag.of the flag register n is "1" at step AlZ2,
it is determined that the F key 21B is operated for
inputting purposes in the data creation mode. In this
case, control passes to step Al3, where it is determined
whether the flag of the flag register £ is "0". If so,
control passes to step Al4, where "l1" is set in the flag
register £ to terminate the process. If the flag of the
flag register'is "1l" at step Al3, control passes to step
Al5, where "0" is set in the flag register £ to terminate
the process. Thus, the flag of the flag register £ is
switched alternately between "O" and "1" each time the F_
key 21B is qperated for inputting purposes in-the data
creation mode. Thus, the user's/other party's mode is
switched alternately between the DB data montage creation
mode and the user's montage creation mode.

If the flag of the flag register n is "0O" at step AlZ2,
it is determined that the F key 21B is operated in the
normal mode to thereby terminate the process at once.

Thus, in the normal mode, the key-ln operatlon of the F key
21B is ignored.

If the key-in operation of the F key 21B is not
performed at step All, control passes to step Al6, where it
is determined whether the montage creat%gg_gggﬁg}g is
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35 "jpéds; and a data key-in unit 23 conposed of data input nuner-i cak ys.*

“keys, *
and character keys disposed in a | ower portion of the keyboard. -5-"An,M:
key 21A of the designating unit 21 is an operation node designating key. °*°

Each tine it is operated, the operation node is switched alternately :
bet ween a normal node in which cal culation and data transm ssion/reception
.5 are perfornmed and a data producigglgnge where a nontage is

operated for inputting purposes. If so, control.passes to
step Al7, where the flag of the flag register n 1? referred
to, thereby determining whether the montage creation key
21C is operated in the data creation mode.

5 If the flag of the flag register n is "1" at step Al7,
it is determined that the montage creation key 21C is
operated in the data creation mode. In this case, at step
Al8 fhe flag of the flag register £ is referred to, thereby
determining which of the user's and other party's modes is

10 set.
} | 1f the flag of the flag register £ is "Q", it is
| determined that the DB data montage creation mode is set
now. In this case, control passes to step Al9, where the
DB data is input and the DB montage creation described in
15 the flowchart of FIG. 8 is performed‘to thereby terminate
the process.
If the flag is "1" at step Al18, it is determined that
. the user's montage creation mode is set. In this case,
control passes to step A20, where the user's montage
20 creation described with reference to the FIG. 8 flowchart
is performed and process is terminated.
Thus, for example, as shown in EIG.'14A, selected
"contour", "hair", "nose", "eyes", and "mouth" parts having
‘D basic-part pattern Nos. "2", "3", wi®, "1" and "27,
! 25 respectively, and a user's montage synthesized from those
pafts in the user's montage creation mode of the user's
device are recorded in the user's montage data register 62
of FIG. 6. In the other party's device which, for example,
a girl has, selected "contour", "hair", "nose", feyes", a?d
30 "mouth" parts having basic part pattern Nos. "1, "2, "2,
"2" and "1", respectively, and a girl's montage
synthesized from those parts are recorded in a girl's
montage data register such as 62, as shown in FIG. 14B.
If the flag of the flag register n is "0" in the
35 determination at Step al7, the process is terminated at
once. Thus, the key-in operation of the montage creation
key 21C performed in the normal mode is ignored.’
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created gr calling or visiting card data is input. An F key 21Bis a -.
user's/the other party's node designating key. Each tine it is operated |n*
the data creation node, the operation node is switched alternately 10

bet ween a user's nontage creation node in which the user creates his
portrait nontage and a data bank (DB) data/nontage creation node in which a
portrait nontage of a person different fromthe user is created. A nontage
creation key 21C is an input node 15 desrgﬁétrng key. Each tine it is
operated in the data creation node, the operation node is swtched
alternately between ﬂﬁennombagegerGaea¢donousyaﬁécth§ desegmined to be

10
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20

25

30

35

operated at step Al6, control passes to step A21, where it
is determined whether the "OK" key 21G is operated for
inputting purposes. If sd, control passes to step A22,
where the flag of the flag register 1 is referred to,
thereby determining whether the "OK" key 21G is operated in
the transmission/reception mode during transmission of the
response data.

If the flag of the flag register 1 is "1", it is
determined that it is now in a response data transmission
interval after question data is received from the other
party to be described later. Thus, control passes to step
A23, where response data "OK" is set in the display

-register 61 and also is displayed on the display 7.

If at step A22 the flag of the flag register 1 is "0",
the process is terminated at-once. Thus, the key-in
operation of the "OK" key 21G is ignored except in the
response data transmission' interval.

If at step A21 the key-in operation of "OK" key 21G is
not performed, control passes to step A24, where it is
determined whether the "NO" key 21H is operated for
inputting purposes. If so, control passes to step A2S5,
where the flag of the flag register 1l is referred to;
thereby determining whether the "NO" key 21H is operated in
the transmission/reception mode during the response data
transmission interwval.

If the flag of the flag register 1 is "1", it is
determined whether it is now in the response data
transmission interval and control pésses to step A26, where
"NO" data is set and "NO" is displayed on the display 7.

If at step A25 the flag of the flag register 1 is "O",
the process is terminated at once. Thus, the key-in
operation of the "NO" key 21H is ignored except in the
response data transmission interval.

If at step A24 the key-in operation of the "NO" key
21H is not performed, control passes to step A27, where it
is determined whether any one of Ql1 key 21D, QZ key 21E and
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(nunerical) data input node. A QL key 21D, a @ key 21E and a @B key 21F .-=_ =

L 4

each are a 20 question designating key which is operated to select a ~..¢
correspondi ng one of three kinds of questions to be described later in nore*
detail. An "OK' key 21G and a "NO' key 21H are respective response

desi gnati ng keys which are operated to select two 25 correspondi ng ki nds
of responses YES and NO A transm ssion key_21l is a

transm ssi on- commandi ng key which is operai%d to send transm ssion data
designated by the respective designating keys fromthe transnitter/receiver
unit 8 of FI GR31key ?EE b6t gpgEated for inputting purposes. If so,

control passes to step A28, where the flag of the flag
register 1 is referred to, thereby determining whether the

L

key-in operation of that key is performed in the question
5 data transmission interval.
1f the flag of the flag register 1l is "0", it is
determined that it is now in the question data transmission
interval. Control then passes to step A29, where, as shown
in FIG. 5, "Let's play ?" data, "Please tell me an answer
10 to our assignment 2" dafa, and "forgive me" data are
_’ displayed on the display register 61 when the Q1 key 21D,
| Q2 key 21E, and Q3 key 21F, respectively, are operated for
inputting purposes. '
If at step 28 the flag of the flag register 1 is "1",
15 the process is terminated at once. Thus, the key-in
operation of the Ql key 21D, Q2 key 21E or Q3 key 21F is
ignored except in the question data transmission interval.
The transmission at step A5 of FIG. 7 for transmission
_ of the montage, question or response data, set as mentioned
20 above, will be described with reference to the flowchart of
FIG. 12. °First, at step A30 it is determined whether the
flag of the flag register 1 is "0". If so, it is
determined that it is now in the question data transmission
@ interval. Control then passes to step A31, where specified
25 code data corresponding to the question data set in the )
display register 61 by the QL key 21D, Q2 key-21E or Q3 key
21F and displayed on the display 7 is read from ROM 3. If,
for example, the question sentence "Let's play ?" is
displayed by the operation of the Ql.key 21D, a specified
30 code X is read from a third storage area 3C-1 of ROM 3. If
"Please tell me an answer to out.assignment ?" or "Please
forgive me ?" has been displayed by the operation of the Q2
key 21E or Q3 key 21F, a specified code Y or Z is read.
The read specified code is transmitted along with
35 corresponding number data stored in the user's montage
data register 62.

The sent specified code and montage number data are
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30 ‘ . The two upward and downward triangul ar basic pattern select keys ess.
22A and 22B disposed in the right-hand nmiddl e portion of the keyboard are + '
each operated to select a basic type of basic part patterns of a nontage te. -
be described later in the nontage creation node of the data 35 creation "'
node. The four upward, downward, rightward and | eftward arrowed cursor

keys 22C, 22D, 22E and 22F dlsposed to the Ieft of the two sel ect keys 22A,

22B are part sel ect - 6- 17

processed by a reception process to be described later and
displayed as a question sentence and a montage on the
display of the other party. '

If at stép A30 the flag of the flag register 1 is "1",

5 it is determined that it is now in the response data
transmission interval. Thus, control passes to step A32,
where a specified code S or T corresponding to a response
sentence set and displayed by the "OK" key 21G or the "NO"
key 21H is read from the third storage area 3C-4 or 3C-5.
10 Data in one of the storage areas 3C-6 to 3C-11 is read -

’ depending on the answer to that of the question sentences
for which the "OK" key 21G or "NO" key 21H is operated, and
sent along with its number data stored in the user's
montage data register 62.

15 If at step A30 the flag of the flag register 1l is "1",
it is determined that it is now in the response data
transmission interval. Thus, control passes to step A32,
where a specified code for the response data set by the
"OK" 21G or "NO" key 21H and displayed on the display 7 is

20 sent along with the user's montage data.

Subsequent to step A32, control passes to step A33,
where the flag of the flag register 1 is set at "O" to
thereby set the end of the response interval.

!D Subsequently, the reception process at step A2 of

' 25 FIG. 7_ performed when the sent data is received will be

described with reference to the flowchart of FIG. 13.
First, at step A34 it is determined whether the flag
of the flag register 1 is "0". 1If so, it is determined
that it is now in the reception interval in the
30 transmission/reception mode. Thus, control pasées to step
A35, where it is determined whether the received data is a
specified code for the question data. If so, control
passes to step A36, where the storage area where the
specified code received from one of the third storage areas
35  3C-1, 3C-2 and 3C-3 of ROM 3 is stored is retrieved and the
question sentence data stored in that area is displayed on
the display 7. Pattern data is read from the first storage

{0 i



keys. mhlch are operated to select part data itens of the basic type of the-r ve
sel ected basic part pattern of the nontage. The nunerical keys and
character keys of the :input 5 unit 23 disposed in the |ower portion of
t he keyboard are operated to i nput character data such as the first nane,
second name, and address of a person and nunerical data such as his

t el ephone nunbers to the device in the-character (nuneral) input node of
the data creation node. 10 The input uni¥828 further includes a record
key 23A which is operated to record question data and response data
designated by LbgaCahar 8aPeAEI BEs§Sbgnthé NGuibys databfisr cthe received

montage data and displayed on the display 7.

Subsequently, at step A37 the flag of the flag

register 1 is set at "1" to thereby terminate the process.
5 Thus, a transmission interval for the response data to the
received question data is set.

When at step A35 the received specified code data is
determined to be not for a specified.code corresponding to
the question data, control passes to step A38, where it is

10 determined whether the received data is for a specified
ﬁ code corresponding to the response sentence. If so,
| control passes to step A39, where response characters for

.
ceow

the corresponding response sentence data are read from the
storage area 3C-4 or 3C-5 and displayed on the display 7,

15 and number data on the "eyes" part 3A-3 and "mouth" part
3A-5 of the received montage number data are converted to
"eyes" expression change pattern data and "mouth”
expression change pattern data corresponding to the changed
data received at the same time, and displayed on the

20 display 7.

Subsequent to step A39, the ending process is
performed at step A40 to terminate the process. This
process involves display of the received response data for

&_ a predetermined interval of time and then erasure of the
- 25 dlsplay.

"By the _above processing, for example, as-shown in FIG.
15A, "Let's play" data is selected by the Q1 key 21-4 in
the user's device and subsequent operation of the
transmission key 21I is performed, the specified code X is

30 sent along with the number data of the user's montage data
of FIG. 14A to the.other party's device. By the reception
process in the other party's device, the sentence "Let's
play" and the montage are displayed on the display of the
other party's device. As shown in FIG. 15C, when the data

35 "Please tell me an answer to our assignment 2" is set by
the Q2 key 21-5, and transmission key 21I is operated in
the other party's device, the specified code Y in the
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part pattern data itens selected by the correspondi ng sel ect keys. 15

FIG 3 shows data on basic part patterns of a face stored in a first
storage area 3A of ROM 3. In FIG 3, the basic part patterns includes 50
patterns nunbered "1"-"50" disposed fromleft to right for each of a
"contour" part 3A-1, a "hair style" part 3A-2", an "eyes" part 3A-3", a 20
"nose" part 3A-4, and a "nouth" part 3A-5" of a face. The nunber of part
patterns may be nore or |less than 50 dependi¥® on the capacity of the ROM
Any ones of those patterns may be sel ected and conbi ned using the sel ect
keys 22A, 22B dsspoeges] ared BC+l dsif eFI0r t5 ais enteal@ydoatth ofhe other

party's montage data to the user's device, so that by the

reception process the "Please tell me an answer to our

assignment ?" and the other party's montage are displayed
5 on the user's display 7.

When the "OK" key 21G or "NO" key 21H is operated to
set response data and the transmission key is operated in
the state where the question sentence from the other party
and the other party's montage are displayed on the display

10 7, the specified code corresponding to the response data
f and the user's montage data are sent.

For example, as shown by F in FIG. 15, the user's
montage data of FIG. 14A is sent by his device to the other
party's device along with the specified code S for the "OK"

15 data set by the "OK" key 21G as a response to the reception
of the "Please tell me an answer to our assignment" data.
By the reception process in the other party device, "OK"
and the user's montage are displayed on the display of the
Oother party's device. 1In this case, since the response
20 "OK" to the question "Please tell me an answer to our
assignment". is received, change data stored in the area 3C-
8 of FIG. 5 is read and the expressions of "eyes" and
"mouth" of the montage the data of which is received are
) replaced with the read change data to a delightful montage
f 25 €xpresgion on the display. For example, as shown by C in
FIG.”" 15, when a specified code T corresponding to "NO" set
by the "NO" key of the other party device as a response to
receipt of the "Let's play" data is sent along with the
girl's montage data, "NO" and a montage having a "sad"
30 expression change pattern of FIG. 4B are displayed on the
user's display 7, as shown by D in FIG. 15.
As described above, in the present embodiment, even if
NO conversation sentence data itself is sent by radio,
satisfactory Communication is achieved. Data on an image
such as a montage is sendable or the contents of the image
are changeable in accordance with the contents of the
conversation sentences so that the user can inform the

35
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25 + FIG 2. The 50th "eyes" part 3A-3 and the 50th "nouth" part 3A-5
each have a usual or cal mexpression. FIGS. 4A 4B, 4C each show part
pattern data stored in a second storage area 3B of ROM 3 and related to
change part patterns corresponding to "eyes" part 3A-3 and "nouth" 30

part 3A-5 of the basic part pattern Nos. "1", "2", "3",.... FIG 4A shows
patterns of an "eyes" part 3B-1A and a "noutfy part 3B-2A each indicative
of a delightful expression. FIG 4B shows pdatterns of an "eyes" part 3B-1B
and a "nmouth" part 3B-2B each indicative of a sad 35, ,expression. FIG
4C shows patt eotbenf panty egEshipafeelbing 10y p#iag " BHdit H"@¥2rt 3B- 2C each
indicative of an anggiile in the present embodiment one of three kinds of

questions is illustrated as being selected or designated,
the number of questions selectable is not limited to three.
5 More kinds of questions may be prepared such that any one
of them can be selected by a key. While one of the two
kinds of responses is illustrated as being selected or
designated, three or more kinds of responses may be
prepared such that any one of them may be selected. While
10 the receiving end converts the "eyes" and fmouth" part
patterns to other part patterns depending on the kind of
the responses, the sending end may change the "eyes" and
"mouth" part pattern data to other part pattern data
depending on the kinds of the response and then send the
15 changed data to the receiving end.

-~
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{Xpréssioh. | -7- FIG 5

: o hows a

jat a conposed - 908 storage tabl e of -

mp of question sentence data and responsgoggﬁ{Zﬁgépndsﬁntenge
, data and

Xpressi on change data [ eBi(Bliab
) _ stored in a thi
i rst question sentence data "let’ stgi ;S ’S>t O 20 oreq o Bwnsmllaced

pecified code Xin a is stored -

- . stora al

esi gnati.ng key QL of FIG ge area 3G 121 By depression oﬂ’mmmuﬂl
CLAIMS:

1. A radio communication device which sends and/or

receives data to and/or from the other party's radio
communication device, comprising:
5 conversation sentence data storage means (3C) for
storing a plurality of conversation sentence data items;
conversation sentence selecting means (Q1, Q2, Q3,
21G, 21H) for selecting one of the plurality of
conversation sentence data items stored in said
10 conversation data storage means;
sending means (8) for sending to the other party's
radio communication device radio data correspondiﬁg to the
conversation sentence data selected by said conversation

! sentence selecting means; .
15 receiving means (8) for receiving radio data from the
other party's radio communication device;
determining means (X, Y, Z, s, T) for determining
which of the conversation data items of the plurality
i stored in said conversation sentence data storing means the
f 20 radio data received by said receiving means corresponds to;
% and _ o
% display means (7) for displaying conversation sentence
: data corresponding to the received data determined by said
&. determining means. : - '
- 25 2. A _radio communication device according to claim 1,

wherein saiq_conversation sentence selecting means
comprises operation keys (o1, 02, Q3, 21G, 21H) provided
for the respective conversation sentence data items of the
plurality to select one of the conversation sentence data
30 items.
3. A radio communication device according to claim 1,
wherein said sending means and said'receiving means
comprises an infrared data sending circuit and an infrared
receiving circuit, respectively;
33 4. A radio communication device according to claim 1,
further comprisingimage data storage means (3A, 3B, 62) for
‘storing image data, and image data transmission control
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tﬁe st.ored specified code X and "Let's play ?" question sentence data are !
addressed and read. Second question 10 sentence data "Please tell ne an. .

ahswer to our assignment ?" is stored along with a specified code 'Y in a

storage area 3C-2. By the operation of the designating key @2 of FIG 2,
the stored specified code Y and "Pease tell nme an answer to our assignnent
ake addressed and read. Third 15 sentepge-data "Please forgive ne ?" is
stored along with a specified code Z in a storage area 3C-3. By depression
~the question de y of o] p | gdogede Z

d "Pl ease ?SF szh§2’7Aggu§§tlg§ se%?éﬁ%ggdgkgaéﬁg Eﬁggé aslttaand read
in said image data storage means from sald sen 1ng

5. A radio communication device according to claim 3,
wherein said image data storage means comprises part

5 pattern data storage means (3A)for storing a plurality of
data items on the patterns of parts of a face of .a montage,
and image data selecting means (22A—2ZF) for selecting any
part pattern data item of a plurality of part pattern data

items stored in said part pattern data storage means to

10 obtain image data on the montage.
’ 6. A radio communication device according to claim 1,
' wherein the plurality of conversation sentence data stored

in said conversation sentence data storage means comprises
question conversation data and response conversation data
15 to the question conversation data.
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The response sentence data items "OK', "NO' areé stored al ong
'C|f|ed codes S and T in storage areas 3C—4 3C-5, respectively. By
ssion of "OK" key 21G and "NO' key 21H, the corresponding specified
s S and T are addressed and read. 25 The specified codes X, Y,
E-S5-and T are each conposed of 3 bits and differ one fromthe other.

‘Orage areas 3C-6, 3C-7 are provided anBOFrespondence to the storage area
¥>-1. Storage areas 3C- 8, 3C-9 are provided in correspondence to the

§ or age ar eABSORACT3C- 2FIGSt anage areas 3G 10, 3G 11 are provided in

dorr espondence to t heRhBI8YEoRMGRI kT Ton  BEECEER" 29°

; ‘Data on various conversation sentences are
sent/received by radio between radio communication devices

5 remote from one another. Many conversation sentence data

items and different code data items are beforehand stored
in corresponding relationship in a conversation senfence
data storage ROM 3. When one of the conversation sentence
data items is selected by operation of a select switch, a

10 corresponding code data item is sent to a receiving end,

ﬁi which is provided with a ROM having the same contents of

; . storage as the ROM 3. A conversation sentence is read from

the ROM in accordance with the received code data and

displayed on a display 7.

15
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areas 3C-6 to 3C || store change data indicating which of change patterns
stored in the ROM of FIGS. 4A, 4B, 4C or that no change patterns are

sel ected. The storage areas. 35 3C-6, 3C-8 store data itens which sel ect -
the ROM of FIG 4A. The storage are 3C-7 stores data which select the ROM
of RIG 4B. The storage areas 3C-9 stores data which -8- selects the ROM

of FIG 4C. The storage areas 3C-10, 3C-11 store data itens which select no
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The data in the storage areas 3C—6, 3C-8, 3C-10 is read when the
I S operated The data in the.5 storage areas 3C-7, 3C9, 3C 11 is read.
wheh the "NO' 21H is operated. FIG 6 shows the. internal structure of RAM
4.

n FIG 6, a display register 61 stores data displayed on the display 7
of FIG 1. 10

A register nis a flag register which designates an
oper ati on node. The data stored in the register n is changed to another in

t hg sequence of "0" [err] "1" [err] "0" each time the Mkey 21A of the
dedignating unit 21 of the FIG 2 keyboard is operated for

0 I nputting
purlposes. "O0"

"K' 21G

21A 21B 21C

—
- MON-
' | M F | TAGE
{ 3 — 1T 21E
~ 21
216 ok | no |seno| 21
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15 =~ ‘designates a normal node in which calculation or
transﬁission/reception can be perfornmed. "1" designates a data creation .
nmode in which nontage creation or a calling or visjting card data |nputt|ng
operation can be perforned. A register f is a flag regi stef which
designates a 20 user node or a different person node. The data stored
in the register f is changed alternately between "0" and "1" each tine the
F key 21B of the designating unit 21 of the FIG 2 keyboard is operated for
i nputting purposes. "1" designates a user' nontage creation node. "0"
designates a 25 DB dat a/ nont age creatlon node. Aregister 1 is a flag
regi ster indicative of a
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transm ssion/reception node. It stores "1" for the tinme interval from when
the transmitter/receiver unit 8 of FIG 1 receives question data fromthe.
ot her party's device to 30 the tine when the transmtter/receiver unit 8
Sends response data to the other party, and stores "O' if otherwise. A -
user's nontage data register 62 stores user's nontage data simlar to DB
nont age data. 35 DB registers 63-1, 63-2, 63-3,... each store

nont age data on each of user's friends along with his nane, telephone
nunber, and address, etc. The storage area for
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-9- the nontage data is divided into five data subareas for "contour",

"hair", "eyes", "nose" and "nouth" which store correspondi ng nunbers .
i ndicative of the basic part patterns of FIG 3 selected by the keying-in
operation. 5 ~ " The processing operation of CPU 1 of FIG 1 will be
degcribed with reference to flowharts of FIGS. 7-13. FIG 7 is a general
fl pwchart indicative of the whole flow of the program In FIG 7, first

at |step Al it is determ ned whether the transmtter/receiver unit 8 of FI G

- . 3C-1 | 3C-2 3C-8 3C-6 3C-7
Y T T T

X | Let's play ? \ \ HAPPY SAD
N

Please tell me an answer \H APPY | ANGRY | _-3C-9
Y | to our assignment ?

7 | Please forgive me ? BASIC | BASIC 1~ 3C-11
oKl o ~3C-10
s | oK! , |
| T | NO! \ B
7 ! |
k ' 3c5 3C4 3C-3
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10 1 has received data sent by the other party. If so, control passes to
step A2, where a reception process to be described later is perforned and

the process is terminated. If not at step Al, it is deternmined at step A3
whet her a key is operated for inputting purposes at the keyboard of 15
the] key-in unit 2 of FIG 2. If not, the processing is term nated at once.
If [so at step A3, control passes to step A4, where it is determ ned whet her
t hg key-in operation has been performed by the transm ssion key 211. If so
at |step A4, control passes to step A5, where a 20 © transni ssion process
to|be described later in nore detail is perfornmed and the process is
t erfm nat ed. :
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| f not. at step A4, control passes to step A6, where other key-in operations
are perfornmed and the process is term nated. 25 A nont age creation -
process by keys anong the other key-in operations at step A6 will be
described with reference to a flowhart of FIG 8. This process is started
on|tthe basis of a key-in operation by the nontage creatlon key 21C at the
keyboard of FIG 2. Before this 30 operation, the user's nontage
crgation node or the DB data/nontage creation node is beforehand desi gnated
by {t he operation of the F key 21B to thereby sel ect any one of the user's
nont age data regi ster 62 or DB registers 63-1, 63-2,

DATA

RECEIVED A3

KEY

OPERATED
s

PRO \ Q?

- OTHER

) KEY-IN
TRANSMISSION PROCESSES

J » ) < )
END

FIG.7
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63-3; .....of the FIG 6 RAMand its correspondi ng nontage 35 area is
used. First, at step ML of the FIG 8 flowhart, "contour", "hair", "eyes",
"nose", and "nout h" part patterns shown by - 10 - No. 1 inthe FIG 3
ROM are selected as a basic type and the "contour” is then set initially as
a ghangeabl e part. At step M2 a nontage synthesis process to be described

| atler in nore detail is perforned. At step MB the
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resulting nontage is displayed on the display 7 through the FIG 1
play driver 6 on the basis of the processed nobntage data. Thus, at the
i nni ng, the nDntage conposed of the basic part patterns No. 1 is '
pl ayed and the "contour"” of the nontage is displayed "going-on-off or 10
erted as a change starting part. At step MA it is determ ned whether the
angul ar sel ect key 22A or 22B is operated for inputting purposes at the
ection unit 22 of the FIG 2 keyboard. If not, it is determ ned at step
whet her the cursor key 22C or 22D 15 at the keyboard select unit 22
FIG 2 is operated for inputting purposes. If not at step Mg, it is

of
det’

L |

Al
R

erm ned at

MONTAGE
SYNTHESIS
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step MB whet her the cursor key 22E or 22F is operated for inputting
purposes at the selection unit 22 of the FIG 2 keyboard. If not, it is
determ ned at step MLO whether the 20 record key is operated for
Fnput t gng- purposes and control returns to step MA to iterate the
deterngnation of the key- in operations at steps Mi-MB. If the selection
key 22 or 22B is operated for inputting purposes at step M4, control
passesjto step Mp, 25 where the set basic type is changed and then
contr returns to step M2 for nontage synthesis. Thus, the basic patterns
now i rf di splay are changed and displayed. At this tinme, if '

OTHER KEY-IN
PROCESSES

Y INPUT DB
DATA, CREATE
” . f—=0 MONTAGE
\ . ]
| a - AlS 3 A20
i o CREATE
USER'S |/
MONTAGE
| N
2
{ —(2)
END

FIG.10
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the upward triangul ar sel ect key 22A is operated for 30 I nputting

pur poses, the basic part pattern nunber of the nontage displayed at present
is changed to a basic part pattern nunber |arger by one than the forner

one. jif the downward triangul ar selection key 22B is operated for inputting
pur pdses, the basic part pattern nunmber of the 35 -nont age di spl ayed at
presdqnt is changed to a basic part pattern nunber smaller by one than the
forngr one. \When the upward or downward arrowed cursor key 22C or

@ ' A21

SET & DISPLAY
"OK" DATA | j

SET & DISPLAY
"NO" DATA

_* DISPLAY -
SENTENCE CORR.
TO QUESTION

FIG.11
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22D i's operated for inputting purposes at step M5, control passes to step
M7; where the kind of the part is changed and control returns to step M

for nont age synthesis process. Thus, one of the "contour", "hair", "eyes",
5 "1"nose" and "nmouth"” which are the kinds of the parts of the basic part
patté¢rns displayed at present is displayed, for exanple, in a going-on-off
manngr on the display screen. Each tinme the upward arrowed cursor key 22C
is operated for inputting purposes at this tinme, the nontage displayed at

10 present noves in a going-on-off manner sequentially in the sequence
of "pouth"[err] "nose" [err] "eyes" [err] "hair" [err] "contour" [err]
"moug h". I f the dowmward arrowed cursor key 22D is operated for
'TRANSMISSION
PROCESS
A32
b
SEND SPECIFIED
RESPONSE DATA
READ SPECIFIED L
CODE CORR.TO ALONG WITH
QUESTION DATA USER'S MONTAGE
]
{-0
- END
Illet Has BeTIie[iliced




i nputti ng purposes, the part of the nontage displayed at present changes to
another in a going on-off manner 15 sequentially in the sequence of _
"contour"[err]"hair" [err]"eyes"[err]" nose"[err]"mouth"[err]"contour"” each
timejthat key is operated for inputting purposes. If it is determ ned at
step{MB that the leftward or rightward arrowed cursor key 22E or 22F has
beenjoperated 20 for inputting purposes control passes to step M,
wher¢ the pattern of the part is changed and control then returns to step
M2 for nontage synthesis. Thus, that of the currently displayed basic part
patterns and di splayed in a going-on-off manner is changed in accordance

w th]the key-

(' RECEIPT PROCESS )

NO
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A38
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25 " +in operation. At this tinme, if the leftward arrowed cursor key 22E

i ss operated for inputting purposes, the part of the nontage displayed at
present in the going-on-off manner changes to another sequentially in the
sequence of the No. 50 part [err] the No. 49 part... [err] the No. 3 part-
the No. 2 30 ° part [err] the No. 1 part [err] the No. 50 part. If the
rightward arrowed cursor key 22F has been operated for inputting purposes,
the part of the nontage displayed at present in the going-on-off manner
changes to anot her sequentially in the sequence of the No. 1 part [err] the
35 No. 2 part [err] the No. 3 part [err] ... [err] the No. 50 part [err]
the No. 1 part each tinme the key 22F is operated.

(USER'S MONTAGE)

CONTOUR | HAIR | NOSE | EYES MOUTH

NO.2 NO3 | NO.1 | NO.1 | NO.2

|
-

FIG.14A

THE OTHER'S
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3If the record key I s operated for

control

passes to step M1, where the kind of the part
the data on the nontage displ ayed

| nputting purposes

ppntage is then synthesized at step M,
at step M3 is recorded in a predetern1ned nont age data area and the 5

process is term nated. Subsequently,

be described with reference to a flowhart of FIG 9.
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First, at step DL the "contour” No. (a basic part{ gatrt 1“'1'1“!\!'0”51‘ /‘ﬂepagﬂ"?f
"contour" part 3A-1 of FIG 3) set in 10 t he agf &t Pn1n%EWHﬁ%R8 gug#é
is read.. Data on the "contour” part 3A-1 indig 'Wﬂi(ﬁ)e Pasgse - gé)l Eagﬁﬁrt

pattern’ nunber is read fromthe first storage arBaABwWach ROMdZnctospagedd-
|n a predetermned area in the synthesig RAM 5{ 15 Then at ste

No. (the basic part pattern No. of thg DraE O RECHET?.. qﬂ's ER]QS&i

Ag step D4 and dataNon aI Egir" part SA2-rmdiTated by tihe Tead
basi c part the first storage area 3A in ROM 3,

and stored in a predetermned area in the

"hair"
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The present invention relates to radio communication
devices which have simple conversation with others by
radio. |

SO—called remote control devices which control the’
operation of electronic devices such as television sets or
video tape recorders, using an infrared control signal, are -
sold as commodities. Infrared signals are used not only to
control the operation of the electronic devices, but also
to send and/or receive information composed of character
data and/or numerical data between two electronic devices.

In order to send and/or receive information such as
character data and numerical data ﬁsing an infrared radio
signal, the information is required to be set by the
operation of keys of a device on the side of the
transmission and a circuit which decodes all the characters
and numerical data received from the other party must be
provided on the side of the transmission. Thus, the
structure of the device of the transmission side is
complicated undesirably. When image information different
from the character and numerical data is sent and/or
received, a more complicated structure is required.

It is therefore an object of the present invention to
provide.a radio communication device which has a very
simple structure and requires only a very simple operatlon
to send and/or receive information.

it is another object of the present invention to
provide a radio communication device which has a very
simple structure to send and/or receive image information,
in addition to character data and/or numerical data.

In order to achieve the above objects, according to
the present invention, there is provided a radio
communication device which sends and/or receives data to
and/or from the other party's radio communication device,
comprising: ”

conversation sentence data storage means for storing a
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20 synthesis RAM 5. Then at step D5 the "eyes", "nose" and "nDuth" basi c

part pattern Nos. are read and data itens on the "eyes", "nose", and
"mout-h" part patterns 3A-3, 3A-4,and 3A-5 indicated by the correspondlng
read basic part pattern 25 nunbers Nos. are read fromthe first storage

area 3Ain ROM 3, and stored in predeter?1ged areas in the synthesis RAM 5
Thus, a nontage inage created in the synfhesis RAM5 is displayed on the

dlsplay 7 of FIG 1 at step D6. Key-in processgs of,the other key-in
processes glustadd 30 of gunvgrsation %?%E?n‘f’q’\af%ﬁeiﬁ%’ﬁ FThge creation will

be described wi th (RlALEOESN t Sehblndd O¥EDectingimddEs. £00 seliecting
one of the plurality of conversation sentence da?a 1tgms
stored in said conversation data storage means;

5 sending means for sending to the other party's radio
communication device radio data corresponding to the
conversation sentence data selected by said conversation
sentence selecting means;

receiving means for receiving radio data from the
10 other party's radio communication device;
determining means for determining which of the
conversation data items of the plurality stored in said
conversation sentence data storing means the radio data
-received by said receiving means corresponds to; and
15 display means for displaying conversation sentence
data corresponding to the received data determined by said
determining means.
FIG. 1 is a block diagram of an internal circuit of a
radio communication device as one embodiment of the present
20 invention.
FIG. 2 shows the appearance of a_key-in unit of the
device.
FOG. 3 shows data on the basic part patterns of a face
stored in a ROM (Read Only Memory) of the device.
25 FIGS. 4A, 4B, and 4C show data on expression change
patterns stored in the ROM. -
FIG. 5 is a table of question/response data stored in

the ROM. ) :
FIG. 6 shows the internal structure of a RAM (Random
30 Access Memory) of the device.

FIG. 7 is a general flowchart indicative of the
operation of the device.
FIG. 8 is a flowchart indicative of a montage creation
process performed in the device.
35 FIG. 9 is a flowchart indicative of a montage
synthesis process performed in the device.
FIG. 10 is a flowchart indicative of other key-in
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11 which are connected to each other at (1) and (2) of FIGS 10 and-11. At
step A7 it is determ ned whether the Mkey 21A is 35 operated for

i nputting purposes. |If so, it is determned at step A8 whether the val ue
(flag)"oi the flag register nis "0". |If so, control passes to step A9,
where "1" is set - 13 - inthe flag register nto term nate the process.
If the flag register is "1", control paSSgS'tO step Al10, where the

processes performed in the device.

FIG. 11 is a flowchart indicative of other key-in
processes performed in the device and combined with the
flowchart of FIG. 10.

5 FIG. 12 is a flowchart indicative of a transmission
process performed in the ‘device.

FIG. 13 is a flowchart indicative of a reception
process performed in the device.

FIGS. 14A and 14B illustrate user's and the other

10 party's montage data.

FIGS. 15 illustrates.communication made between the
user's device and the other party's device.

An embodiment of the present invention will be
described next with reference tc the accompanying drawings.

15 FIG. 1 is a block diagram of the internal circuit of a
radio communication device as one embodiment of the present
invention.

In FIG. 1. a central processing unit (CPU) 1 which
includes a microprocessor or the like controls the whole

20 operation of the-radio communication device on the basis of
a microprogram stored in a built-in ROM (not shown).

CPU 1 is connected to a key-in unit 2, a ROM 3, a RAM
4, an image synthesis RAM 5, a display driver 6, a display
7 connected to the display driver 6, and a

25 transmltter/recelver unit 8. .

" The key-in unit 2 includes a keyboard with many k:Lnds
of depression-type switches where a depressed switch
outputs a key-in signal to CPU 1.

ROM 3 stores face pattern data and questlons/answer

30 data, as shown in FIGS. 3-5, which will be described later
in more detail.

RAM 4 is composed of registers which store
predetermined data. CPU 1 reads/writes data from/in the
RAM 4. |

35 The synthesis RAM 5 is a bit image memory on which a
face montage is synthesized from face pattern data items
designated by input data or from which the synthesized
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"0" is set inthe flag register n to termnate the process. Thus, each tine
the Mkey 21A is operated for inputting 5 pur poses, the flag of the flag
register n is switched alternately between "0" and "1", so that the
operation node is switched alternately between the nornal node and the data
creation node. If the Mkey 21A is not _operated at step A7, control 10
passes to All, where it is determ ned whéther the F key 21B is operated for

i nputting purposes. If so, control passes to step Al2, where the flag of
the flag HmpnﬁaQErﬁatﬁr¥§E#¢%Q to, thereby detern1n|ng whet her the F key

21B i s operated jqp tdusgiedP @f£aéi 06 I®deomposed of a decoder, driver,
etc., and decodes display data received from CPU 1,
produces and outputs a display drive voltage signal to the
5 display 7, which is composed of a dot matrix type liquid
crystal display which makes predetermlned display on the
display in accordance with the voltage signal from the
display driver 6.
The transmltter/receiver unit 8 is composed of a
10 transmitter circuit (not shown) which includes a LED (Light
Emitting Diode) and a switching FET (Field Effect
Transistor); and a receiver circuit (not shown) which
includes a photodiode or a phototransistor, an amplifier,
and a low pass filter. .The transmitter circuit converts a
15 parallel signal from CPU 1 to a serial high-low electric
signal, which turns on/off the switching FET and hence the
LED to thereby output an infrared optical signal including
predetermlned data. In the receiver circuit, its
photodiode (or phototransistor) is turned on/off in
20 response to an optical signal from an LED of a transmltter
circuit of the other party to convert the optical signal
to an electric signal, amplifies this signal, extracts only
the frequency components of the LED emission signal from
the amplified electric signal, converts the frequency
25 signal_ to a parallel digital signal, and outputs this
signal to CPU 1.
FIG. 2 shows the structure of the keyboard of key-in
unit 2. The keyboard is composed of a designating key unit
21 composed of 9 (3 x 3) designating keys disposed
30 vertically and horizontally in an upper portion of the
keyboard, a select key unit 22 composed of 4 cursor keys
with upward, downward, rightward and leftward arrows
thereon and provided in the middle portion of the keyboard,
'and two select keys with upward and downward triangular key
35 pads; and a data key-in unit 23 composed of data input
numerical keys and character keys disposed in a lower
portion of the keyboard.
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15 If the flag of the flag register nis "1" at step Al2, it is
determ ned that the F key 21B is operated for

| Aputting purposes in the
data creation node. In this case, control passes to step Al3, where it is
det erim ned whether the flag of the flag register f is "0"

If so, 20
control passes to step Al4, where "1" is set in the flag register f to
term nate the process.

If the flag of the Plag register is "1" at step Al3,
control passes to step Al5, where "0" is set in the flaaé: ister f to
term nate the proc 28 25

swi t ched aIternategésgegagZ%lbgﬁf;Eﬁg"§§519§it§§gagig::Fiheﬁﬁgggqn?ted'
erated te bpﬁ”atﬁﬂg ﬁggﬁogg§lgﬂ§gﬁ§tﬂ§§§.aiternately between a normal
the operation mode is sw : o
i jch calculation and data transmission/recep .
5 :::epZZfZ:med and a data producing mode wéer: a :ontage is
created or calling or visiting card data 1S ?pu .d
An F key 21B is a user's/the_other par?y shéodzta
designating key. Each time it zs Zzezzzizhzg :liernately
i de, the operation mode
10 EZi::::éamzser's montage creation modg in whichajhe user
éreates his portrait montage and a data bank.(D_ e of 8
data/montage creation mode in which a portrait mo g
person different from the user is created. .
A montage creation key 21C is an input mo i ote
15 designating key. Each time it is opera?ed in tliernately.
cfeation mode, the operation mode is switched a :
between the montage creation mode and the character
a input mode.
(numeZ%:?l;ejazln, i Q2 key 21E and a Q3 key ZlFleazhaare a
20 question designating key which is operated to ie i:
corresponding one of three kinds of questions TO
i er in more detail. '
descr:zéfoiﬁtkey 21G and a "NO" key 21H are respecz:Zi o
response designating keys which are operatgd to se
25 corresponding kinds of responses YES and N?. d'n._
“~ A transmission key 211 is a transmi551on-comma? laied
key which ié operated to send transmission data design
by the respective designating keys from the "
transmitter/receiver unit 8 of FIG. 1 to the ou?51 e;tern
30 The two upward and downward triangulér pasic pa.ddle
select keys 22A and 22B disposed in the rlght—handtéla
portion of the keyboard are each operated to selecb
basic type of basic part patterns of a montage to ed o
described later in the montage creation mode.of the da °
35 creation mode. The four upward, downward, rlghtward-an y
leftward arrowed cursor keys 22C, 22D, 22E and 22F dispos :
to the left of thé two select keys 22A, 22B are part selec
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creation node. Thus, the user's/other party's node is swtched alternately
between the DB data nontage creation node and the user's nontage creation
node.. 30 , If the flag of the flag register nis "0" at step Al2, it
is determned that the F key 21B is operated in the normal node to thereby
term nate the process at once. Thus, in the normal node, the key-in
operation of the F key 21B is ignored. 3% - If the key-in operation
of the F key 21B is not perforned at step All, control passes to step Al6,

where it is kqe%tse WRed a%etgbeerra%‘ad PR PO 14bmd DE the
' basic type of the selected basic part pattern qf the
montage. |
The numerical keys and character keys of the input
5 unit 23 disposed in the lower portion of the keyboard are
operated to input character data such as the first name,
second name, and address of a person and numerical data
such as his telephone numbers to the device in the
character (numeral) input mode of the data creation mode. .
10 The input unit 23 further includes a record key 23A which
is operated to record question data and response data
designated by the corresponding designating keys and basic
part pattern data items selected by the corresponding
select keys. _
15 FIG. 3 shows data on basic part patterns of a face
stored in a first storage area 3A of ROM 3. In FIG. 3, the
. basic part patterns includes 50 patterns numbered "i"-"50"
disposed from left to right for each of a "contour" part
3A-1, a "hair style" part 3A-2", an "eyes" part 3A-3", a
20 "nose" part 3A-4, and a "mouth" part 3A-5" of a face. The
number of part patterns may be more or less than 50
depending on the capacity of the ROM. Any ones of those
patterns may be selected and combined using the select keys
22A, 22B disposed in the middle portion of the keyboard of
25 FIG. 2. The 50th "eyes" part 3A-3 and the 50th "mouth" _
part  3A-5 each have a usual or calm expression.
FIGS. 4aA, 48, 4C each show part pattern data stored in
a second storage area 3B of ROM 3 and related to change
part patterns corresponding to "eyes" part 3A-3 and "mouth"
30 = part 3A-5 of the basic part pattern Nos. "1", "2",6 "3%,...
FIG. 4A shows patterns of an "eyes" part 3B-1A and a
"mouth" part 3B-2A each indicative of a delightful
expression. FIG. 4B shows patterns of an "eyes" part 3B-1B
and a "mouth" part 3B-2B each indicative of a sad

35 expression. FIG. 4C shows patterns of an *eyes" part 3B-
1C and a "mouth" part 3B-2C each indicative of an angry
expression.
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- 14 - operated for inputting purposes. If so, control passes to

where the flag of the flag register nis referred to, tﬁereby detZﬁﬁPnﬁﬁ;,
whet her the nontage creation key 21C is operated in the data creation node
5 _ If the flag of the flag register nis "1" at step Al7, it is '
determined that the nontage creation key 21C is operated in the’data
creation node. In this case, at step A¥87the flag of the flag register f is
referred to, thereby determ ning which of the user's and ot her

modes 1s FIG. 5 shows a storage table of conversation segﬁgg es
data composed of question sentence data and response
séntence, data and expression change data stored in a third
storage area 3C of ROM 3. .

5 : First question sentence data "let's play ?" is stored
along with a specified code x in a storage area 3C-1l. By
depression of the question designating key Q1 of FIG. 2,
the stored specified code X and "Let's play ?" question-
sentence data are addressed and read. Second question

10 sentence data "Please tell me an answer to our assignment
2" 4is stored along with a specified code Y in a storage
area 3C-2. By the operation of the designating key Q2 of
FIG. 2, the stored specified code Y and "Pease tell me an
answer to our assignment are addressed and read. Third

15 sentence data "Please forgive me 2" is stored along with a
specified code Z in a storage area 3c-3. By depression of
the question designating key Q3 of FIG. 2, the stored
specified code Z and "Please forgive me 2" question
sentence data are addressed and read.

20 The response sentence data items "OK", "NO" are stored
along with specified codes S and T in storage areas 3C-4,
3Cc-5, respectively. By depression of "OK" key 21G and "NO"
key 21H, the corresponding specified codes S and T are
addressed and read.

25 The specified codes X, ¥, Z, S and T are each composed
of 3 bits and differ one from the other. -

Storage areas 3C-6, 3Cc-7 are provided in
correspondence to the .storage area 3C-1. Storage areas 3C-
8, 3C;§ are provided in correspondence to the storage area

30 3c-2. Storage areas 3C-10, 3C-11 are provided in
correspondence to the storage area 3C-3. These storage
areas 3C-6 to 3C-11 store change data indicating which of
change patterns stored in the ROM of FIGS. 4n, 4B, 4C or
that no change patterns are selected. The storage areas

.35 3C-6, 3C-8 store data items which select the ROM of FIG.
4A. The storage are 3C-7 stores data which select the ROM
of FIG. 4B. The storage areas 3C-9 stores data which
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10 set. If the flag of the flag register f is "0", it is determ ned that
the DB data nontage creation node is set now. In this case, control passes
to step Al9, where the DB data is input and the DB nont age creation
described in 15 the flowmhart of FIG 8 is perfornmed to thereby
termnate the process. If the flag is "1" at step Al8, it is determ ned
that the user's nontage creation node +s8set. In this case, control passes

to step A20, where the user's nontage 20 creation described with
reference to th

O the FIG . 8dk WENRFE, | £ PerfiRy rexbranse ranees s3¢s1Q or3gnbl ed.
store data items which select no ROMs.

The data in the storage areas 3c-6, 3C-8, 3C-10 is
read when the "OK" 21G is operated. The data in the

.5 storage areas 3C-7, 3C-9, 3C- 11 is read when the "NO" 21H
is operated.

FIG. 6 shows the internal ‘structure of RAM 4. In
 FIG. 6, a display register 61 stores data displayed on the
display 7 of FIG. 1. '

10 A register n is a flag register which designates an-
operation mode. The data stored in the register n is
changed to another in the sequence of "0"-"1"-"0" each time
the M key 21A of the designating unit 21 of the FIG. 2
keyboard is operated for inputting purposes. *o"

15 designates a normal mode in which calculation or
transmission/reception can be performed. "1" designates a
data creation mode in which montage creation or a calling
or visiting card data inputting operation can be performed.

A register £ is a flag register which designates a

20 user mode or a different person mode. The data stored in
the register f£ is changed alternately between "O" and "1"
each time the F key 21B of the designating unit 21 of the
FIG. 2 keyboard is operated for inputting purposes. i
designates a user' montage creation mode. "0" designates a

25 DB data/montage creation mode.

"A register 1l is a flag register indicative of a
transmlssion/receptlon mode. It stores "1" for the time
1nterva1 from when the transmitter/receiver unit 8 of FIG.

1 receives question data from the other party's device to

30 the time when the transmitter/receiver unit 8 sends
response data to the other party, and stores "O0" if
otherwise.

A user's montage data register 62 stores user's
montage data similar to DB montage data. .
35 DB registers 63-1, 63-2, 63-3,... each store montage
data on each of user's friends along with his name,
telephone number, and address, etc. The storage area for
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Thus, for exanple, as shown in FIG 14A, selected "contour", "hair",

"nose", "eyes", and "nouth" parts having basic part pattern Nos. "2", "3",
1", "1" and "2", 25 respectively, and a user's nontage synthesized from
those parts in the user's nontage creation node of the user's device are
recorded in the user's nontage data register 62 of FIG 6. In the other

party's device which, for exanple, a girb has, selected "contour", "hair",
"nose", "eyes", and 30 “mout h" parts having basic part pattern Nos. "1",
"2", 72", "ghoapgnt E*EQGEE'&ﬂr!de&”ﬂn@ogfzweSdaf@nééE&réHé‘tfl&@'Zed from
t hose parts are reco de in agirl's npntage d | sfer Uﬁ S 62, as
shown i n FI'tgonkeur”, "hair", "eyes", "nose an mo th" which store

corresponding numbers indicative of the basic part patterns
of FIG. 3 selected by the keying-in operation.

5 The processing operation of CPU 1 of FIG. 1 will be
described with reference to flowcharts of FIGS. 7-13.

FIG. 7 is a general flowchart indicative'of.the whole
flow of the program. In FIG. 7, first, at step Al it is
determined whether the transmittef/receiver unit 8 of FIG.

10 1 has received data sent by the other party. If so, control
passes to step A2, where a reception process to be
described later is performed and the process is terminated.

If not at step Al, it is determined at step A3 whether
a key is.operated for inputting purposes at the keyboard of

15  the key-in unit 2 of FIG. 2. If not, the processing is
terminated at once. If so at step A3, control passes to
step A4, where it is determined whether the key-in
operation has been performed by the transmission key 21I.

If so at step A4, control passes to step A5, where a

20 transmission process to be described later in more detail
is performed and the process is terminated.

If not at step A4, control passes to step A6, where
other key-in operations are performed and the process is
terminated.

25 A_montage creation process by keys among the other _
key-in operations at step A6 will be described with
reference to a flowchart of FIG. 8. This process is
started on the basis of a key-in operation by the montage
creation key 21C at the keyboard of FIG. 2. Before this

30 operation, the user's montage creation mode or the DB
data/montage creation mode is beforehand designated by the
operation of the F key 21B to thereby select any one of the
user's montage data register 62 or DB registers 63-1, 63-2,
63-3, ... of the FIG. 6 RAM and its corresponding montage

35: area is used.

First, at step M1 of the FIG. 8 flowchart, "contour",
"hair", "eyes", "nose", and "mouth" part patterns shown by
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If the flag of the flag register nis "0" in the 35 determ nation at
step Al7, the process is termnated at once. Thus, the key-in operation of

t he nmpntage creation key 21C perfornmed in the normal node is ignored. | f
no nontage creation key 21C is determned to be operated at step Al6,
control passes to step A21, where it is determ ned whether the "OK" key 21G

Is operated for inputting purposes. |f-sb) eontrol passes to step A22, 5
where the flag of the flag register 1 is referred to,

No. 1 in the FIG. 3 ROM are selected as a basic type and
. the "contour" is then set initially as a changeable part.

At step M2 a montage synthesis process to be described

later in more detail is performed. At step M3 the .

5 resulting montage is displayed on the display 7 through the
FIG. 1 display driver 6 on the basis of the processed
moﬁtﬁge data. Thus, at the beginning, the montage composed
of the basic part patterns No. 1 is displayed and the
"contour” of the montage is displayed *going-on-off or

10 inverted as a change starting part. .
At.step M4 it is determined whether the triangular |
select key 22A or 22B is operated for inputting purposes at
the selection unit 22 of the FIG. 2 keyboard. If not, it
is determined at step M6 whether the cursor key 22C or 22D
15 at the keyboard select unit 22 of FIG. 2 is operated.for
inputting purposes. If not at -step M6, it is determined at
step M8 whether the cursor key 22E or 22F is operated for
inputtiﬁg purposes at the selection unit 22 of the FIG. 2
" keyboard. If not, it is determined at step M10 whether the
20 record key is operated for inputting purposes and control
returns to step M4 to iterate the determination of the key-
in operations at steps M4-M8.
If the selection key 22A or 22B is operated for
inputting purposes at step M4, control passes to step M5,
25 where the set basic type is changed and then control -
returns to step M2 for montage synthesis. Thus, the ba31?
patterns now in display are changed and displayed. At this
time, if o
the upward triangular select key 22A is operated for
30 inputting purposes, the basic part pattern number of the
montage displayed at present is changed to a basic part
pattern number larger by one than the former one. If the
downward triangular selection key 22B is operated for
inputting purposes, the basic part pattern number of thg
35 montage displayed at present is changed to a basic part
pattern number smaller by one than the former one.
When the upward or downward arrowed cursor key 22C or
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t her eby determ ning whether the "OK' key 21Gis operated in the

transm ssion/reception node during transm ssion of the response data. If
the flag of the flag register 1 is "1", it is 10 determned that it is
now in a response data transm ssion interval after question data is
received fromthe other party to be described |ater. Thus, control passes
to step A23, where response data "OK- ils set in the display register 61 and

also is displayed on the display 7. 15 If at step A22 the flag of
the flag reg guaste& for NEnPIOERES PRrpeses nat esttep MOICesOMna, t he
key-in operatlon

passes to step Ng( vbhé/rez 184 Sed B £ %X G5t | s L&anged

and control returns to step M2 for montage synthesis
process. Thus, one of the "contour", "hair", "eyes",

5  "nose" and "mouth" which are the kinds of the parts of the
basic part patterns displayed at present is displayed, for
example, in a going-on-off manner on the display screen.
Each time the upward arrowed cursor key 22C is operated for
inputting purposes at this time, the montage'displayed at

10 present moves in a going-on-off manner sequentially in the
sequence of "mouth"-"nose"-"eyes"-"hair"-"contour"- -"mouth".
If the downward arrowed cursor key 22D is operated for
inputting purposes, the part of the montagé displayed at
present changes to another in a going on-off manner

15 sequentially in the sequence of
"contour"-"hair"-"eyes"-"nose"-"mouth"-"contour" each time
that key is operated for inputting purposes.

If it is determined at step M8 that the leftward or
rightward arrowed cursor key 22E or 22F has been operated

20 for inputting purposes control passes to step M9, where
the pattern of the part is changed and control then returns
to step M2 for montage synthesis. Thus, that of the
currently displayed basic part patterns and displayed in a
going-on-off manner is changed in accordance with the key-

25 in operation. At this time, if the leftward arrowed cursor
key 22E is gperated for inputting purposes, the part of the
montage displayed at present in the going-on-off manner

. changes to another sequentially in the sequence of the No.
50 part - the No. 49 part... = the No. 3 part- the No. 2

30 part » the No. 1 part - the No. 50 part.

If the rightward arrowed cursor key 22F has been
operated for inputting purposes, the part of the montage
displayed at present in the going-on-off manner changes to
another sequentially in the sequence of the No. 1 part-the

35° No. 2 part- the No. 3 part —-... -the No. 50 part - the No.
1 part each time the key 22F is operated.

If the record key is operated for inputting purposes
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response data transmi ssion interval. If at step A21 the key-in operation of
"OK" key 21Gis 20 not perfornmed, control passes to step A24, where it
is deferm ned whether the "NO' key 21H is operated for inputting purposes.
If so, control passes to step A25, where the flag of the flag register 1 is
referred to, thereby determ ning whether the "NO' key 21H is operated in 25
the transm ssion/reception node during.tlhe tesponse data transm ssion
interval. If the flag of the flag register 1 is "1", it is determ ned

hether it 1s now i the [espose Jala WARHESMAY] Wt thednaont o

the part is changed. A montage is then synthesized at step
M2, the data on the montage displayed at step M3 is
recorded in a predetermined montage data area and the
is terminated.

° proce:ib::quently, the montage synthesis at step M2 will be

described with reference to a flowchart of FIG. 9.
First, at step D1 the "contour" No. (a basic part

pattern No. of the “contourf part 3A-1 of FIG. 3) set in

10 the predetermined montage area is read. Data on the
"contour” part 3A-1 indicated by the read basic part
pattern number is read from the first storage area 3A-in |
ROM 3 and stored in a predetermined area in the synthesis

15 'RAM 5';‘hen at step D3 a "hair" No. (the basic part pattern
No. of the "hair" part 3A-2 of FIG. 3) is read. At step D4
and data on a "hair" part 3A-2 indicated by the read basic
part pattern number is read from the first storage area 3A
in ROM 3, and stored in a predetermined area in the

is RAM 5.

* synth:i:i‘at step DS the "eyes", "nose", and "mouth" basic
part pattern Nos. are read and data items on the "eyes",
"nose", and "mouth" part patterns 3A-3, 3A-4,and 3a-5
indicated by the corresponding read basic part pattern

25 numbers-Nos. are read from the first storage area 3A in ROM
3, and stored in predetermined areas in the synthesis RAM
5. Thus, a montage image created in the synthesis RAM 5 is
displayed on the. display 7.of FIGf 1 at step D6.

Key-in processes of the other key-in processes at step

30 A6 of FIG. 7 other than the montage creation will be
described with reference to the flowcharts of FIGS. 10 and
11 which are connected to each other at (1) and (2) of
FIGS. 10 and 11. :

At step A7 it is determined whether the M key 21A is

35 operated for inputting purposes. If so, it is determined
at step A8 whether the value (flag) of the flag register n

_ w3
is "0". If so, control passes to step A9, where "1" is set
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30

the response data transm ssion interval. 35

"NO' data is set and "NO' is displayed on the display 7. If at step
A25 the flag of the flag register 1 is "0", the process is term nated at
once. :Thus, the key-in operation of the "NO' key 21H is ignored except in

If at step A24 the

key-in operation of the "NO' key 21H is not performed, control passes to

and

16 -

10

15

20

25

30

* 35

step A27, where it is determ ned whether anysne of QL key 21D, @ key 21E

in the flag register n to terminate the process. If the
flag register is "1", control passes to step Al0, where the
"0" is set in the flag register n to terminate the process.
Thus, each time the M key 21A is operated for inputting
purposes, the flag of the flag register n is switched
alternately between "0" and "1", so that the operation mode
is switched alternately between the normal mode and the
data creation mode.

If the M key 21A is not operated at step A7, control
passes to All, where it is determined whether the F key 21B
is operated for inputting purposes. If so, control passes
to step Al2, where the flag of the flag register n is
referred to, thereby determining whether the F key 21B is
operated in the data creation mode.

If the flag of the flag register n is "1" at step Al2,
it is determined that the F key 21B is operated for
inputting purposes in the data creation mode. In this
case, control passes to step Al3, where it is determined
whether the flag of the flag register £ is "O". If so,
control passes to step Al4, where "1" is set in the flag
register £ to terminate the process. If the flag of the
flag register is "1" at step Al3, control passes to step
Al5, where "0" is set in the flag register £ to terminate
the process. Thus, the flag of the flag register £ is
switched alternately between "0" and "1" each time the F_
key 21B is qperated for inputting purposes in -the data
creation mode. Thus, the user's/other party's mode is
switched alternately between the.DB data montage creation
mode and the user's montage creation mode.

If the flag of the flag register n is "0" at step Al2,
it is determined that the F key 21B is operated in the
normal mode to thereby terminate the process at once.

Thus, in the normal mode, the key-in operation of the F key
21B is ignored.

If the key-in operation of the F key 21B is not
performed at step All, control passes to step Al6, where it
is determined whether the montage creation key 21C is
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K : : :
g?epeX2§lFmLngp$Lat$F for inputting purposes. If so, control passes to
det er i ni ng whet he(ra thggkg{/ itEeOLIe?gtregi s]Eer 3t key ie performed thovk

_ ey- | peration of that key is | : [
guestion 5 data transm ssion interval. If the flgg 3fprLO¥F§S ngfgfer

1-i's "0", it is determn it i
, , ed that it is nowin the i e
interval . Control then passes to step A#9 where qggsgkgand?;aF}E?nzn]SSIOn

"Let's play ?" data, "Please tell ne an an !

da i " _ swer 10 to "

data, a0 L orcle i ghersy amomes, 0 e oSSl R EL e
step Al7, where the fla &EVertd FLd P sRasid veat Yo I8 eredfearmaded for
to, thereby determining whether the montage creation key
21C is operated in the data creation mode.

5 1f the flag of the flag register n is "j* at step Al7,
it is determined that the montage creation key 21C is
operated in the data creation mode. In this case,'at step
Al8 the flag of the flag register £ is referred to, thereby
determining which of the user's and other party's modes is

10 set. -

If the flag bfuthe flag register f is o, it is
"determined that the DB data montage creation mode is set
now. In this case, control passes to step Al9, where the
DB data is input and the DB montage creation described in

15 the flowchart of FIG. 8 is performed to thereby terminate
the process. '

If the flag is "1" at step Al8, it is determined that
the user's montage creation mode is set. In this case,
control passes to step 220, where the user's montage

20 creation described with reference to the FIG. 8 flowchart
is performed and process is terminated.

Thus, for example, as shown in FIG. 14A, selected
"contour", "hair", "nose", "eyes", and "mouth" parts having
basic part pattern Nos. "2, "3", "1", n3* and "2",

25 respectively, and a user's montage synthesized from those
parts in the user's montage creation mode of the user'§
device are recorded in the user's montage data register 62
of FIG. 6. In the other party's device which, for example,
a girl has, selected "contour”, "hair“; "nose", "eyes", and

- 30 - “mouth” parts having basic parf pattern Nos. wyw, w2, 20,
"2" and "1", respectively, and a girl's montage
synthesized from those parts are recorded in a girl's
montage data register such as 62, as shown in FIG. 14B.

I1f the flag of the flag register n is "g" in the

35 determination at step Al7, the process is terminated at
once. Thus, the key-in operation of the montage creation

key 21C performed in the normal mode is ignored.
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I nputting purposes. If at step 28 the flag of the flag register 1 is "1",
15 the process is termnated at once. Thus, the key-in operation of the
QL key 21D, Q2 key 21E or (B key 21F is ignored except in the question data
transm ssion interval. The transm ssion at step A5 of FIG 7 for

transm ssion of the nontage, question or response data, set as nentioned 20
above, wi Il be described with reference tq tjhge flowhart of FIG 12. First,
at step A30 it is deternmined whether the flag of the flag register 1 is

trOa'nslm!c s:io’onI |t nlt ergtltfe "@oqf #hqa%e#epaaéjs Vyf%v éﬁg %eaé%\%g‘?"ggé%e@fﬁ’%d
operated at step Al6, control passes to step A2l, where it
is determined whether the "OK" key 21G is operated for
inputting purposes. If so, control passes to step A22,

5 where the flag of the flag register 1 is referred to,
thereby determining whether the "OK" key 21G is operated in
the transmission/reception mode during transmission of the
response data.

If the flag of the flag register 1l is "1", it is

10 determined that it is now in a response data transmission
interval after question data is received from the other
party to be described later. Thus, control passes to step
A23, where response data "OK" is set in the dlsplay
register 61 and also is displayed on the display 7.

15 If at step A22 the flag of the flag register 1 is "0",
the process is terminated at once. Thus, the key-in
operation of the "OK" key 21G is ignored except in the
response data transmission' interval.

If at step A21 the key-in operation of "OK" key 21G is

20 not performed, control passes to step A24, where it is
determined whether the "NO" key 21H is operated for
inputting purposes. If so, control passes to step A25,
where the flag of the flag register 1l is referred to,
thereby determining whether the “NO" key 21H is operated in

25 the transmission/reception mode during the response data
transmission interval. - .

If the flag of the flag register 1 is "1", it is
determined whether it is now in the response data
. transmission interval and control passes to step A26, where

30 "NO" data is set and "NO" is displayed on the display 7.

If at step A25 the flag of the flag register 1l is "O",
the process is terminated at once. Thus, the key-in
operation of the "NO" key 21H is ignored except in the
response data transmission interval.

If at step A24 the key-in operation of the "NO" key
21H is not performed, control passes to step A27, where it
is determined whether any one of Q1 key 21D, Q2 key 21E and

© 35
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25 code data corresponding to the question data set in the display
register 61 by the QL key 21D, Q@ key 21E or (B .key 21F and di spl ayed on
the display 7 is read fromROM 3. |f, for exanple, the question sentence
"Let's play ?" is displayed by the operation of the QL key 21D, a specified
30 code X is read froma third storage area 3C1 of ROM3. If "Pl ease
tell me an answer to out assignnent ?" er 16Pease forgive me ?" has been

di spl ayed by t he operatlon of the @ key 21E or (B key 21F, a specified

code Y or %@L T fGplfcding pngposded albrap,with 35
?% &S fﬁ%?a £l i
cor respondin control padsasfeas toorseteplo Aztg1e e TP "EAF Sldnd iy er 62

register 1 is referred to, thereby determining whether the
key-in operation of that key is performed in the question
5 data transmission interval.

I1f the flag of the flag register 1 is "0", it is
determined that it is now in the question data transmission
interval. Control then passes to step A29, where, as shown
in FIG. 5, "Let's play ?" data, "Please tell me an answer

10 to our assignment ?" daéa, and "forgive me" data are
displayed on the display register 61 when the Q1 key 21D,
Q2 key 21E, and Q3 key 21F, respectively, are operated for
inputting purposes.

If at step 28 the- flag of the flag register 1 is "1",

15 the process is terminated at once. Thus, the key-in
operation of the Ql key 21D, Q2 key 21E or Q3 key 21F is
ignored except in the question data transmission interval.

The transmission at step A5 of FIG. 7 for transmission
of the montage, question or response data, set as mentioned

20 above, will be described with reference to the flowchart of
FIG. 12. ‘First, at step A30 it is determined whether the
flag of the flag register 1 is "O". If so, it is
determinéd that it is now in the question data transmission
interval. Control then passes to step A3l, where specified

25 code data corresponding to the question data set in the
display register 61 by the Q1 key 21D, Q2 key-21E or Q3 key
21F and displayed on the display 7 is read from ROM 3. If,
for example, the question sentence "Let's play 2" is
displayed by the operation of the Q1 key 21D, a specified

30 code X is read from a third storage area 3C-1 of ROM 3. 1If

"Please tell me an answer to out assignment ?" or "Please

forgive me ?" has been displayed by the operation of the Q2
key 21E or Q3 key 21F, a specified code Y or Z is read.

The read specified code is transmitted along with

corresponding number data stored in the user's montage

data register 62.

35

The sent specified code and montage number data are
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The sent specified code and nontage nunber data are - 17 - processed by
a reception process to be described |ater and di spl ayed as a question
sentence and a nontage on the display of the other party: If at step A30
the flag of the flag register 1 is "1", 5 it is determined that it is
now i n the response data transm ssion interval. Thus, control passes to
step A32, where a specified code S or I gorresponding to a response

processed by a reception process to be described later and
displayed as a question sentence and a montage on the
display of the other party. .

If at step A30 the flag of the flag register 1l is "1",

5 it is determined that it is now in the response data

transmission interval. Thus, control passes to step A32,
where a specified code S or T corresponding to a response
sentence set and displayed by the "OK" key 21G or the "NO"
key 21H is read from the third storage area 3C-4 or 3C-5.

10 Data in one of the storage areas 3C-6 to 3C-11 is read -
depending on the answer.to that of the question sentences
for which the "OK" key 21G or "NO" key 21H is operated, and
sent along with its number data stored in the user's
montage data register 62.

15 If at step A30 the flag of the flag register 1 is "1",
it is determined that it is now in the response data
transmission interval. Thus, control passes to step A32,
where a specified code for the response data set by the
"OK" 21G or "NO" key 21H and displayed on the display 7 is

20 'sent along with the user's montage data. ,

Subsequent to step A32, control passes to step A33,
where the flag of the flag register 1 is set at "0" to
thereby set the end of the response interval.

o Subsequently, the reception process at step A2 of

25 FIG. 7_performed when the sent data is received will be
described with reference to the flowchart of FIG. 13. -

First, at step A34 it is determined whether the'flag
~of the flag register 1 is "0O". If.So, it is determined
that it is now in the reception interval in the

30 transmission/reception mode. Thus, control passes to step
A35, where it is determined whether the received data is a
specified code for the question data. If so, control
passes to step A36, where the storage area where the
specified code received from one of the third storage areas

35 3C-1, 3C-2 and 3C-3 of ROM 3 is stored is retrieved and the
question sentence data stored in that area is displayed on
the display 7. Pattern data is read from the first storage
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sentence set and displayed by the "OK" key 21G or the "NO' key 21H is read
fromthe third storage area 3C-4 or 3C-5. 10 Data in one of the storage
areas:3C-6:to 3C-11 is read depending on the answer to that of the question
sentences for which the "OK*" key 21G or "NO' key 21H is operated, and sent
along with its nunber data stored in the user's nontage data regi ster 62.
15 If at step A30 the flag of theijg ag register 1 is "1", it is
determned that it is nowin the response data transm ssion interval. Thus,

Set by the - crees % oon Ree RASLS e SF qiuliel s ok MR BRI
montage data and displayed on the ‘display 7.

Subsequently, at step A37 the flag of the flag

register 1 is set at "1" to thereby terminate the process.
5 Thus, 'a transmission interval for the response data to the
received question data is set. o

When at step A35 the received specified code data is
determined to be not for a specified code corresponding to
the question data, control passes to step A38, where it is

-10 determined whether the received data is for a specified
code corresponding to the response sentence. "If so,
control passes to step A39, where response characters for
the corresponding response sentence data are read from the
storage area 3C-4 or 3C-5 and displayed on the display 7,

15 and number data on the "eyes" part 3A-3 and "mouth” part
3A-5 of the received montage number data are converted to
"eyes" expression éhange pattern data and "mouth"
expression change pattern data corresponding to the changed
'data received at the same time, and displayed on the

20 display 7.

Subsequent to step A39, the ending process 1s
performed at step A40 -to terminate the process. This
précess involves display of the received response data for
a predetermined interval of time and then erasure of the

25 display. .

"By the _above processing, for example, as-shown in FIG.

15A, "Let's play" data is selected by the Ql key 21-4 in

the user's device and subsequent operation of the

transmission key 21I is performed, the specified code X is
30 sent along with the number data of the user's montage data
of FIG. 14A to the other party's device. By the reception
process in the other party's device, the sentence "Let's
play" and the montage are displayéd on the display of the
other party's device. As shown in FIG. 15C, when the data
"Please tell me an answer to our assignment ?" is set by
the Q2 key 21-5, and transmission key 21I is operated in
the other party's device, the specified code Y in the

" 35
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20 sent along wth the user's nontage data. Subsequent to step A32,
control passes to step A33, where the flag of the flag register 1 is set at
"O' to thereby set the end of the response interval. Subsequently, the
recepti on process at step A2 of 25 FIG 7 perfornmed when the sent data
is received will be described with reference to the flowhart of FIG 13.
First, at step A34 it is determ ned whethgrighe flag of the flag register 1
is "0". If so, it is determ ned that it is nowin the reception interval

in the 30 transm ssion/recepti h c
A35, where it istogager & %ed ek ﬁ’e‘Tn Peé'-(las-l \%th%i?n.@ WP Fhd Sthelp

party's montage data to the user's device, so that by the

reception process the "pjease tell me an answer to our

assignment ?" and the other party's montage are displayed
S on the user's display 7.

When the "OK" key 21G or "NO" key 21H is operated to
set responsé data and the transmission key is operated in
the state where the question sentence from the other party
and the other party's montage are displayed on the display

10 7, the specified code corresponding to the response data
and the user's montage data are sent.

For example, as shown by F in FIG. 15, the user's
montage data of FIG. 14A is sent by his device to the other
party's device along with the specified code S for the "OK"

15 data set by the "OK" key 21G as a response to the reception
of the "Please tell me an answer to our assignment" data.
By the reception process in the other party device, "OK"
and the user's montage are displayed on the display of the
other party's device. 1In this case, since the response

20 "OK" ‘to the question "Please tell me an answer to our
assignment". is received, change data stored in the area 3C-
8 of FIG. 5 is read and the expressions of "eyes" and
“mouth" of the montage the data of which is received are
replaced with the read change data to a delightful montage

25 expression on the display. For example, as shown by C in
FIG.” 15, when a specified code T corresponding to "NO" set
by the "NO" key of the other party device as a response to
receipt of the "Let's play" data is sent along with the
girl's montage data, "NO" and a montage having a "sad"

30 expression change pattern of FIG. 4B are displayed on the
user's display 7, as shown by D in FIG. 15.

As described above, in the present embodiment, even if
no conversation sentence data itself is sent by radio,
satisfactory communication is achieved. Data on an image

- 35 such as a montage is sendable or the contents of the image
are changeable in accordance with the contents of the

conversation sentences so that the user can inform the
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specified code for the question data. If so, control passes to step A36,
where the storage area where the specified code received fromone of the
third.storage areas 35 3C-1, 3CG2 and 3C-3 of ROM 3 is stored is
retrieved and the question sentence data stored in that area is displayed
on the display 7. Pattern data is read fr§n1the first storage --18 -

area 3A on the basis of the number data rof% Fe received nont age data and
di spl ayed on the display 7. ' )

other party of his feeling by using his image.
while in the present embodiment one of three kinds of
quéstions is illustrated as being selected or designated,
the number of questions selectable is not limited to three.
5 More kinds of questions may bg prepared spch that any one
of them can be selected by a key. While one of the two
kinds of responses is illustrated as being selected or
designated, three or more kinds of responses may be .
prepared such that any one of them may be selecﬁed. While
10 the receiving end converts the "eyes" and "mouth” part
patterns to other part patterns depending on the kind of
the responses, the sending end may change the "eyes" and
"mouth" part pattern data to other part pattern data
depending on the kinds of the response and then send the
15 changed data to the receiving end.
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i's
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212N ciietipayrary 'en nad Vi spl ay 7

comprising:

conversation sentence data storage means (3Cc) for

storing 2 plurality of conversation sentence

data items;

conversation sentence selecting means (Ql, Q2, 03,

21G, 21H) for selecting

conversation sentence data jtems stored

one of the plurality of

in said

conversation data storage means;

sending means (8) for sending to

the other party's

radio communication device radio data corresponding to the
conversation sentence data selected by said conversation

sentence selecting means;

receiving means (8) for
other
(X,
which of the conversation

determining means

receiving radio data from the

party's radio communication device;
Y,
data items

%z, s, T) for determining
of the plurality

stored in said conversation sentence data storing means the
radio data received by said receiving means corresponds to:

and )
display means

data corresponding to the received

determining means.
2.

(7) for displaying conversation sentence

data determined by said

A _radio communication device according to claim 1,

wherein said conversation sentence selecting means

comprises operation keys

(Q1,

Q2, 93, 21G, 21H) provided

for the respective conversation sentence data items of the

plurality to select one
items.
3.

A radio communication device

of the conversation sentence data

according to claim 1,

wherein said sending means and said receiving means

comprises an infrared data sending circuit and an infrared

receiving circuit,
4.

further comprisingimage data

storing image data, and image data transmission

LS

respectively.
A radio communication device according to claim 1,

storage means (3a, 3B, 62) for
control
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15 and nunber data on the "eyes" part 3A-3 and "nouth" part 3A-5 of the
recei ved nontage nunber data are converted to "eyes" expression change

pattern data and "nouth" expression change pattern data corresponding to
t he changed data received at the sane tinme, and di splayed on the 20

di splay 7. Subsequent to step A39, the ending process is perforned at step

Ad0 to term nate the process. This proce invol ves display of the received
response data for a predetermned interval of tine and then

25 display, By (0§ abeye DROCERSI NiR) ffor senfid :axgag%ﬁéﬁi‘ﬁ?é the

in said image data storage means from sa%d sendlngi@ : .
5. A radio communication device according o claim 9,
wherein said image data storage means comprises-pai:t g

5 pattern data storage means (3A)for storing a.pL:r: moitage
data items on the patterns of parts of a face ol o any,
and image data selecting means (22A-22F) for se izerngdata
part pattern data item of a plurality of pgrt pa e '
jtems stored in said part pattern data storage mean

i e data on the montage. .

? :?taiz ;::io communication device according to claim i;red
wherein the plurality of conversation sentence data srises
in said conversation sentence data storage means zompdata
question conversation data and response conversation

15 to the question conversation data.
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15A, "Let's play" data is selected by the QL key 21-4 in the user's device
and subsequent operation of the transm ssion key 211 is perforned, the
specified code X is 30 sent along with the nunber data of the user's
nontage data of FIG 14A to the other party's device. By the reception
process in the other party's device, thﬁ sentence "Let's play" and the
mont age are di splayed on the display of ?he other party's device. As shown
in FIG 15C, when the data 35 "Please tell ne an answer to our

assi gnment pgsrRaceet QFIche 1 key 21-5, and transmission key 211 is
operated in the other, pafy/ coMRNICATIONE DEVECES ed code Y in the

pData on various conversation sentences are .
d by radio between radio communication devices

sent/receive -
5 remote from one another. Many conversation sentence da

jtems and different code data jtems are beforehand stored
in corresponding relationship in a conversation sente:cece
data storage'ROM 3. When one of the conversation senhen
data items is selected by operation of a selec? ?wi'l:c_:i a
10 corresponding code data item is sent to a receiving end,

' £
which is provided with a ROM having the same contents O
A conversation sentence is read from

e as the ROM 3.
storage & ceived code data and

the ROM in accordance with the re
displayed on 2 display 7.
15
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- 19 - storage area 3C-1 of FIG 5 is sent along with the other party's
nont age data to the user's device, so that by the reception process the
"Please tell ne an answer to our assignnent ?" and the other party's

m)nt age aré displayed 5 on the user's display 7. Wen the "OK" key 21G
or "NO' key 21H is operated to set response data and the transm ssion- key
Is operated in the state where the question sentence fromthe other par ty
and the other party's nontage are displayed on the di spl ay

1/15
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10 7, the specified code corresponding to the response data and the
user's nontage data are sent. For exanple, as shown by Fin FIG 15, the
user's ‘hontage data of FIG 14A is sent by his device to the other party's
device along with the specified code S for the "OK" 15 data set by the
"OK" key 21G as a response to the reception of the "Please tell ne an
answer to our assignnent” data. By the reception process in the other party
device, "OK" and the user's nontage are displayed on the display of the
other party's device. In this case, since the response 20 "OK" to the
guestion "Please tell nme an answer to our assignnment” is received, change
data stored in the area 3C '

. ON-
M F ":'AAGE
. 1 —+21E
—~—— 21
Ll
21G—"| ok | no |SEND 21l
21H —1— 29F 22
Py 226[ A=) 227
2D — L 1]
2 | —
_—23A
[ O I
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8 of FIG 5 is read and the expressions of "eyes" and "nouth" of the

nont age the data of which is received are replaced with the read change
data to a delightful nontage 25 expression on the display. For exanple,
as shown by Cin FIG 15, when a specified code T corresponding to "NO' set
by the "NO' key of the other party device as a response to receipt of the
"Let's play" data is sent along with the girl's nontage data, "NO' and a
nont age having a "sad" 30 expressi on change pattern of FIG 4B are

di spl ayed on the user's display 7, as shown by Din FIG 15. As described

above, in the present enbodinent, even if no conversation sentence data
itself is sent by radio, .
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satisfactory communi cation is achieved. Data on an i mage 35 such as a
nontage is sendable or the contents of the inmage are changeable in :
accordance,with the contents of the conversation sentences so that the user
can informthe - 20 - other party of his feeling by using his inmage.
Wiile in the present enbodi nent one of three kinds of questions is
I1lustrated as being sel ected or designated, the nunber of questions
selectable is not limted to three.

4/15
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5 More kinds of questions nmay be prepared such that any one of them can
be selected by a key. Wile one of the two kinds of responses is

illustrated as being selected or designated, three or nore kinds of -
responses nay be prepared such that any one of then1nay be selected. Wile
10 the receiving end converts the "eyes" and "nouth" part patterns to

ot her part patterns depending on the kind of the responses, the sending end
may change the "eyes" and "nouth" part pattern data to other part pattern

dat a depending on the kinds of the response and then send the 15 changed
data to the receiving end.

5715
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- 21 - CLAIMS: 1. A radio communication device which sends and/ O
data to and/O fromthe other party's radi o communi cati on devi ce,

conprising; 5 conversation sentence data storage neans (3C) for
storing a plurality of conversation sentence data itens;

conversation .
sentence selecting neans (QL, @, B, 21G 21H) for selecting one of the
plurality of conversation sentence data itens stored in said

receives

6/15
v 8 2
N o™ (32
© © o
o=\ l/ Irto ’(‘ lr"
XL
P—
=2 ~
O
= .
9
o N
=
&
= ™
(13
< 1 o
=l <
(s o <
A
Lt (W o
@ 8 | Z230| -~ (O_
(4] < 0o
i £ | OF) O
a sl % o T—
> i
< = | 9 T LL
o. 3 o O
0 il ¥
o wlal <
o | < H
- 1 s
w :
- }— g
<
- 2
| 2
o 3 o
Zz O
©
= -

This is the replacement sheet

Date: 7. § SFP 906



10 conversation data storage neans; sending neans (8) for sending to the
ot her party's radio communication device radio data corresponding to the"
conver,sati pn sentence data sel ected by said conversation sentence sel ecting
nmeans; 15 receiving neans (8) for receiving radio data fromthe
other party's radio communi cation device; determining neans (X Y, Z, S/ T)
for determ ning which of the conversation data itens of the plurality
stored in said conversation sentence data storing neans the 20 radi o data
recei ved by said receiving neans corresponds to; and

7/15
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di splay neans (7) for displaying conversation sentence data correspondlng
to the received data determ ned by said determ ning neans. 25 2. A :
radi o,conmuni cati on device according to claim1, wherein-‘said conversation
sent ence sel ecting neans conprises operation keys (Ql, @, @B, 21G 21H
provi ded for the respective conversation séntence data itens of the
plurality to select one of the conversation sentence data 30 itens. 3. A
radi o communi cation device according to claim1, wherein said sending neans

and said receiving neans conprises an infrared data sendlng circuit and an
I nfrared

8/15
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receiving circuit, respectively. 35 4. A radi o conmuni cati on device
according to claim1, further conprisingi mage data storage neans (3A, 3B,

62) for storing i mage data, and inmage data transm ssion control - 22 -
means (A31, A32 in FIG 12) for sending inage data stored in said inage
data storage neans from said sendi ng neans. 5. A radi o conmuni cation

devi ce according to claim5, wherein said i nage data storage neans
conpri ses part
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5 pattern data storage neans (3A)for storing a plurality of data itens on
. the patterns of parts of a face of a nontage, and i mage data sel ecting
means ,(22A;22F) for selecting any part pattern data item-of a plurality of
part pattern data itenms stored in said part pattern data storage neans to
10 obtain inmage data on the nontage. 6. A radi o conmuni cati on device
according to claiml1l, wherein the plurality of conversation sentence data
stored in said conversation sentence. data storage neans conpri ses question
conversation data and response conversation data 15 to the question
conver sati on dat a.
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