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RADIO COMMUNICATION DEVICES

The preéent 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 numérical data between two electronic devices.

In order to send and/or receive information such as
character data and numerical data using an infrared radio
signal, the information is required to be set by the
operation of keys of a dev1ce on the side of the
transmission and a c1rcuit 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 pfovided a radio
communication device which sends and/or feceives data to
and/or from the othér party's radio communication device,
comprising:

conversation sentence data storage means for storing a
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plurality of conversation sentence data items;

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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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. '

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
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.

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
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 |
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
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, _

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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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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An M key 21A of the designating unit 21 is an
operatlon mode designating key. Each time it is operated,
the operation mode is switched alternately between a normal
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
corresponding kinds of responses YES and NO.

"A transmission key 21I is a transmission commandlnd-
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, rightward and
leftward arrowed cursor keys 22C, 22D, 22E and 22F disposed
to the left of the two select keys 22A, 22B are part select
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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
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.
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. _

FIG. 3 shows data on basic part patterns of a face
stored in a first storage area 3A of ROM 3. 1In 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
"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 porfion of the keyboard of
FIG. 2. The 50th "eyes" part 3A-3 and the 50th "mouth"
part” 3A-5 each have a usual or calm expression.

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 "mouth"
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
expression. FIG. 4C shows patterns of an "eyes" part 3B-
1C and a "mouth" part 3B-2C each indicative of an angry

- eXpression. : e -
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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. 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
sentence data "Please tell me an answer to our assignment
72" is 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 ¥ and "Pease tell me an
answer to our assignment are addressed and read. 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
sentence data are addressed and read.

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 S and T are
addressed and read. '

The specified codes X, Y, Z, S and T are each come§e@
of 3 bits and differ one from the other. -

Storage areas 3C-6, 3C-7 are provided in
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
Corr88ponden¢e 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 data 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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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
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.

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. "
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
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

"“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
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.

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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the mohtage 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. ' _

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.
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
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
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.

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
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
area is used.

First, at step Ml of the FIG. 8 flowchart, "contour"”,
"hair", "eyes", "nose", and "mouth" part patterns shown by
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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 )
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
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
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
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,
where the set basic type is changed and then control i
returns to step M2 for montage synthesis. Thus, the baéic
patterns now in display are changed and displayed. At this
time, if

the upward triangular select key 22A is operated for

inputting purposes, the basic part 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
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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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 geing 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 for lnputtlng purposes
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at step M10, control passes to step Ml1l, where the kind of
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

.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, cqntrol passes to step A9, where_"}j_i§_§et
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in the flag register n to terminate the process. If the
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 creatiqg_gggﬁg}g is
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operated for inputting purposes. If so, control passes to
step Al7, where the flag of the flag register n is referred
to, thereby determining whether the montage creation key
21C is operated in the data creation mode.

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 the flag of the flag register £ is referred to, thereby
determining which of the user's and other party's modes is
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
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. 1In this case,

control passes to step A20, where the user's montage
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
basic part pattern Nos. "2", "3", wi®, "1" and "27,
respectively, and a user's montage synthesized from those
parts 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", reyes", and
"mouth" parts having basic part pattern Nos. wpw owpe o n2v,
"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 "0" in the
determination at step Al7, the prbceés 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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If no montage creation key 21C is determined to'be_
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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03 key 21F is operated 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
key-in operation of that key is performed in the question
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
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",
the process is terminated at once. Thus, the key-in
operation of the Q1 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
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 A31l, where specified
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
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
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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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 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 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.
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.

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
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.

Subsequently, the reception process at step A2 of
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
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
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 flrst storage
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area 3A on the basis of the number data for the 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.
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
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,
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
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
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
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
"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
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storage area 3C-1 of FIG. 5 ie sent along with the 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
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
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"
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
"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
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"
éxpression 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
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other party of his feeling by using his image.

While in the present embodiment one of three kinds of
guestions is illustrated as being selected or designated,
the number of questions selectable is not limited to three.

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
the receiving end converts the "eyes" and "mouth" part
patterns to other part patterns depending 6n the kind of
the responses, the sending end may change the "ayes" and
"mouth" part pattern data to other part pattern data
depending on the kinds of the response and then send the
changed data to the receiving end.
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CLAIMS:
1. 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 (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
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; .

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
stored in said conversation sentence data storing means the
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. : -
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
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-

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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means (A31, A32 in FIG. 12) for sending image data stored
in said image data storage means from said sending means.
5. A radio communication device according to claim 3,
wherein said image data storage means comprises part
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-22F) for selecting any
part pattern data item of a pluralitj of part pattern data
items stored in said part pattern data storage means to
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
to the question conversation data.
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