DESCRI PTI ON TABLE DATA PROCESSI NG
APPARATUS 5 Technical Field The present invention ’
-elat-es—t-o- apparatts—for—processtTga taote in units of "cells

whi ch constitute the table, and nor : a met hod and
apparatus for processing a table an i mage data

process in woiwass: cells in a . _ g app&r 3039 - |
Background Art In a conventional tTabre processing apparat us
i ncorporated in a conputer systemor the like, which 15 has a
function of formng a table in units of cdl s, the types of data

I nput to the cells constituting the table are limted to two:
nunerical and character data. | f numerical or character data (cel

data) is to be DESCRIPTION
METHOD AND APPARATUS FOR PROCESSING A TABLE

5 Technical Field
The present invention relates to a method and
apparatus for processing a table in units of cells
which constitute the table, and more particularly to a
method and apparatus for processing a table which
10 allows an image data process in units of cells in a
data processing apparatus.
- Background Art
In a conventional table processing apparatus
incorporated in a computer system or the like, which
15 has a function of forming a table in units of cells,.
the types of data inpﬁt to the cells canstituting the
table are limited to two: numerical and character data.
If numerical or character data (cell data) is to be |
mixed with another type of data (e.g., image or
20 sound data) in the table, the latter type of data is
eip;essed in data structure and.managing method
‘different from those of the cell data.
For example, an operation of editing normal cell
data is restricted within cell frames. On the other
- 25 hand,.in the case of expressing image data in a table,
an arbitréty region irrespective of cell frames is set

as an image data frame, and an operation of pasting
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m xed with another type of data (e..g., inmage or 20 sound data) in
the table, the latter type of data is . expressed in data structure
and managi ng net hod - -different fromthose of the cell data.

For exanple, an operation of edi data is
restrictedwaonssszcel | franes. CnT‘ﬂllgeéﬁﬁgﬁ§§gtN handPCTAPIAI3IL ase of
expressing inage data in a table Eh arbi trary region irrespective

of cell frames is set _ as an |nage data franme, and an operation of
pasting ' 2 desired i mage
data in the inmage data frame is required. The image data frane
and the image data are processed by the data structure and

TR, eal? Gphiia lmpan gavy, o 8L SaAGe il iS5R 14 SURLLGRL
The image data frame and the image data are processed
hy the data strﬁctute énd managing method different
from those of'gioce§sing numerical and character cell

5 data of the table.

The convehtibnal table processing apparatus
described ahofe.has the following drawbacks. To
incorporate dati other than nuﬁerical or character data
(e.g., image or sound data) in a table, the data is

10 processed by the data structure and managing method
‘different from those of.proﬁessing numerical and

- character cell d&ta. Thereforé, for example, to

edit cell data when iﬁage.data'oi sdund data is
incorporated'in the tabie, it is difficult for the user

15 to underétand an operatibn for the above purpose due to
the difference betweeﬁ the operations for processing
the numerical or character data and image or sound
data, and the operation procedures are complicated.

Thus, the ope:ation of treating image data and

20 | sound data in thg_tqblipg process is complex, resulting
in low operability of the table’processing apparatus.
'Disclosure of Invention

An object of the present invention is to provide a

method and apparatus for processing a table, in which
25 image data is stored as cell data of table data, so
that an operation and procedure for processing the

image data as cell data (e.g., an image process of
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The conventional table processing apparatus descri bed above has

the foll owi ng drawbacks. To I ncorporate data other than nuneri cal
BF—char-aet-ef—dat-o——————{(e—g——ifRge—af—oeund—dat-a) in-a—table, the data.
is 10 processed by the data [STHIS @HPEE HARIBREN®QI ng et hod

different fromthose of processin nunegEngE@nd character cel

data. Ther a#0Opm158920r exanple, to ett-t—eel- dat a METRAIP96/03eBE - dat a or ©
sound data is incorpOrated in the table, it is difficult for the
user 15 to understand an operation for the above purpose due to

the di fference between the operations f@& processing t he nuneri cal
or character data and i nage or sound data, and the operation
procedures are conpli cat ed. . Thus, the operation of treating

g, ot s 0 el jonge SEURSUNE Alohook P P GRSS b3 £0TPL 7

w-oper abt rocessing appar at us.
Di scl osure of Ida/seﬂgtda%a cell of the taﬁne?bwﬁtb@fs inplePhRACERe | NVENtiON is

to provide - apparatus for. processing atable, in which
manner of expressing cell data can be diversified.
According to the present invention, there is
5 provided a method for processing'tahle data in a form

of a table consisting of a plurality of cells, the

method ccmprising the steps of storing data including
image data in a storing deVice so as to respectively

correspond to cells of the tahle data, discriminating

10 whether data in a designated cell of the table data to
be processed is numerical data, character data or
- image data; if the data in the designated cell is
discriminated as image data, producing an image _
based on the image data stored in the storing deuice
15 in correspondence with the designated cell- and -
outputting the produced image to an output region of
the designated cell. | |
Brief Description of Drawings
FIG. 1 is aﬁblock diagram of a computer system
20 ' according to a first embodiment of the.present.invention;
FIG. 2 is a diagram showing a data structure of
cell data stored in the table data file shown in
FIG. 1;
FIG. 3 is a flowchart of an image definition
25 process executed by the computer system.of the first
embodiment; | | o

FIGS. 4A to 4C are diagrams showing image definition
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25 I mage data is stored as cell data of table data, so t hat

an operation and procedure for proceSS|ng the | mge data as cel
data (e.g., an image process., -of . 3a
Brief Description of Drawfigs FIG 1is a block di agram of a

conput er sYW@e&MS&®cording to a first enbodi nent of the pr @CTAPI6038Nt | on;
FIG 3 is a diagramshowing a data structure of cell data stored in the

table data file shown in FIG 1; FIG 3is a flowhart of an inage
definition process executed by the conquer system of the first enbodinment;
FIGS. 4A to 4C are di agrans show ng image definition WD 97/ 15892

PCT/ JP96/ 03039
input screens displayed on the display through the

image definition proeess shown in FIG. 3;

FIG. 5 is a diagram showing the strueture of image
data stored in the input data region shown in FIG. 2 by

5 the image definition process.shown in FIG; 3;

FIG. 6 is a flowchart showing a table data output

process executed by the compnter system of the first
| embodiment; '

FIG. 7 is a diagtam showin§ en example'of display

10 data displayed on the display by the table data output
process shown in FIG. 6°

- - FIG. 8 is a diagram showing a data structure of
cell data processed by a computer system accordlng to a
second embodiment of the present invention;

15 FIGS. 9A to 9C are diagrams showing examples of
images modified by modification information of the cell
attribute shown in FIG. B;

FIG. 10 is a flowchart showing a table data output
process executed by the computer system of the second

20 embodiment; and |

FIG. 11 is a disgrsm showing an exampie of display
data displayed on the display by she table data output
process shown in FIG. 10. | | |
Best Mode of Carrying Out the Invention

25 (First Embodimentj |

A first embodiment efutheﬁpresent invention will

be described with reference to FIGS. 1 to 7.



4 i nput screens displayed on the display through the I mage
definition process shown in FIG 3; FIG 5 is a diagram

re of-ege————dat-a—st-e+ed in the input- data region,

shown in FIG 2 by the i mage definition process showmn in FIG 3;
FIG 6 is a flowhart showi ng a table data out put process executed
by the conmpwbetnsgystem of the first enbodi nent: pcr/IPesn3e3e - FIG 7 -
is a diagram showi ng an exanple of display 10 data di spl ayed on the

di splay by the tabl e data output : process shown in FIG 6;

FIG 8 is a diagram show ng a data strusture of cell data processed
by a conputer systemaccording to a second enbodi nent of the
present invention; 15 FIGS. 9A to 9C are diagrams show ng

D  hown i n FAERas B B o2 8RULAL ‘Gl OLER 10 OF the cell
described. _ _
~ FIG. 1 is a block diagram of a computer system 1
according to the first embodiment.
5 As shown in FIG. 1, the computer system 1 comprises
a CPU (Central Processing Unit) 2, an input unit 3, a
mouse 4, a ROH 5, a processing work memory 6, a table
data file 7 an image reader 8, a printer unit 9, a
sound converting unit 10, a loud speaker 11, a display
10 ~  unit 12, an imsge file 13 and a sound file 14. These
components are connected to a bus 15.

- | The CPU'ﬁ controls the components of the computer
system 1 and executes various informetion processes in
accordance with control programs stored in the ROM 5.

15 When executing a tabling process, the CPU 2 causes
items, numeric vsiues and formula input via the input
unit 3 and the mouse 4 to be stored in the table data
file 7 through table calculation processes. When
executing a table dsta output process (to be described

20 later), the CPU 2 discriminstes the cell type of a
designated cell of the table- i e., whether the cell
stores numerical data, character_data, image data or
sound data. In accordance with the discriminated_cell
type, the CPU 2 reads the corresponding data from the

25 table data file 7, the image file 13 or the sound
file 14 and outputs the read data to the output region

of the display unit 12, which corresponds to the



FIG 10 is a flowhart show ng a table data out put process executed

by the conputer systemof the second - 20 ‘ enbodinent; and

FIG 11 is a diagram showi ng an exanpl e of- di'sptay - data di spl ayed
on the display by the table data output - process shown in FIG 10.
Best Mbde ofo &Gasgazi ng Cut the Invention 25 “oeh (i pET/AIEG03039 nent )
A first enbodi nent -of the present invention wll be described with
reference to FIGS. 1 to 7. WO 97/ 15892 .

PCT/ JP96/ 03039 - 6 5 First,
the structure of the enbodinment will be descri bed.

designated cell of the table.
When executing a table definition process (to be
described later), the CPU 2 causes the d;splay unit 12
to display a sub-window for image definxtxon, so that
5 the name of the image file corresponding to the cell,
subjected to zmage defrnit;on, can be designated.
Then, the CPU 12 reads the image data corresponding to
the designated image file name from the image file 13
to perform an image data editing process, and outputs
10 the edited image to the output reglon of the des1gnated
cell so as to display it in the table The image data
- defined hy the xmage definition in the designated cell
is stored in an input data region of the cell data
shown in FIG. 2 in the form of the data structure to be
15 described later.
The input unit 3-comprises.function keys, numeric
keys, character keys and others. it outputs to the
CPU 2 various instrnction signals corresponding to key
input operatious of the user. - _
20 The mouse 4 is a poxnting device to perform
operations supplementary to the input through the input
unit 3. It outputs operation signals to the CPU 2.
The ROM 5 stores various control programs executed
by the CPU 2, a table data output prooessingpprogram
25 and an image definition processing program.
The processing work memory 6 forms a memory region

for editing image data output from the image file 13



FIG 1 is a block diagramof a conputer system1l according to the

first enbodi nent. 5 As shown in FIG 1, the conputer system 1.

' ' ' . an i ppet—dnR-t 3, a
nouse 4, a RON 5, a processing work nmenory 6, a table data file 7,
an image reader 8, a printer unit 9, a sound converting unit 10, a
| oud speakewobinssse di splay 10 unit 12, an inmage fil epr¢EIposdses sound
file 14. These conponents are connected to a bus 15.

The CPU 2 controls the conmponents of the conputer system 1 and
executes various information processes #n accordance with control
prograns stored in the ROM5. 15 When executing a tabling process, the
CPU 2 causes items, nuneric values and fornula input via the input

unit 3 and the u?aé &P(be e%ée%‘tgs S\Heh@ahfe)ldaatgabﬁtg %rocegé le 7

t hrough table c i On” processes. W g a table data
out put process (to pRedessTd kita 201e 7, t@twiich niameEbthL, di scriminates

the cell type of a .. designated cell of the table; i.e., whether the
cell character or image data is input, stores table data
. constituted by a plurality of cell data processed by
5 the CPU 2 The data structure of the stored cell data
is shown in FIG. 2. Referrinq to FIG. 2, the cell data
is constructed by regions for storing cell position
coordinate data (two dimensional coordinates (X, Y))
representing the position of a cell in the table;
10 cell type data representing the type of ce11 data
(e. g , O3 numerical data, 1: character data, 2: image
data, 3: sound data), "direct" or “indirect" data, cell
attribute data, and real data, i e., input numerical,
character, image, or sound data. The data “direct®
15 means that the image or sound data is stored in the
input data region as cell data, whereas the data
"indirect” means that the image or sound data is stored
in the image file 13 or the sound file 14. The
cell attribute data include character size data
20 (e.g.,.O: 8 point, 1: 10 point), character'style data
“ (e.g., O: Ming-stjle, l: éothic.stylej} layout data
(e.g., 0: 1eft-justification,'1=:centering, 2: right-
justification), and numerical form data (0: standard,
1: 3-digit punctuation) o
25 The image reader 8 ‘scans a set original to be
read, reads an image thereon with a predetermined

resolution; and stores the read'image in the image



stores nunerical data, character data, inage data or sound dat a.

I n accordance with the discrimnated cell type, the CPU 2 reads the
corresponding data fromthe 25 - table data- file 7, the image file 13 or
t he sound file 14" and outputs the read data to the output region
of the dispva9iss9zx 12, which corresponds to the PCTAI6039595802
PCT/ JP96/ 03039 = 6 - desi gnat ed
cell of the table. . \Wen executing.a.table definition process
(to be descri bed later), the cP® 2 causes the di sptay unit 12

to display a sub-wi ndow for inmage definition, so that t he nane of
the inmage file corresponding to the cell, subj ected to i mage

definition, cangpf dle_,siagn%gge data.
~ fThe printer-ﬁnit 9 prints table data output
through the table output frocqss executed by the CPU 2
on a preset paper éheet.
5 The sound converting unitiiolconverts, into a
sound signal, sound data which is.output:as a result of
the table data output process executed by the CPU 2,
when the conient of thé.cell data in the.desiqnated
cell is sound data. It cutputs the sound signal
10 through the loud speaker 11. |
The dlsplay unxt 12, comprlsing a CRT (Cathode Ray
- Tube), displays key input data input via the CPU 2 and
develdped table data.
The image file 13 is a memory which stores a
15 plurality of image data read by the image reader 8.
The sound file 14 stores a plurality of sound data to
be output to cells. |
An operation of the first eﬁbodiﬁent will now be
described. R I S,
20 First, an image.definition.proéess executed by the
computer system 1 will be described with refefence to
the flowchart shown in FIG. 3.
In the image définitidn process shown in FIG. 3,
'wlhen. an image' definition object cell (in this embodiment,
25 cell coordinates'CS) is designated in table data
displayed on the display séreen of the display unit 12

by a predetermined_ope;ation of the input unit 3 or the



Then, the CPU 12 reads the inmage data corresponding to  the

designated inage file name fromthe image file 13

tabl e. The inmage data

desi gnat ed wel 9715892 is stored in an input data regi orcoiirdssessel | data -
shown in FIG 2 in the formof the data structure to be 15 descri bed

| at er. The input unit 3 conprises function keys, nuneric

keys, character keys and others. It outpfits to the CPU 2 vari ous

I nstruction signals Corresponding to key

user. 20

operat ons SuPPLEER! 4 Ysidp 14 ghéih&&wme&&emaw%mm drghl ! 3

outputs operation signal's

various control ImageapssxfCidn®d is displaydV dn'@hePtaBle aad@d /45 dat a
out put processing program.. 25 and an.1-nage definition processing

progr am

10

15

20

25

The nmouse 4 is a pointing device to perform

OI’ es

to performan .
- edi t ed-+wage~to the
out put region of the designated cell so as to display it in the
defined by the inmage definition in the

| nput operations of the

It

shown inTPEGprdscesWhen the kitemoipagef defibntionrorg regi on

selected from the pull down menu (Step 82), a sub-
window for image definition is superimposed on the
table data as shown in FIG. 4B (Step S3)

The sub-window for image definition includes
definition 1tems, such as “File Name", "Magnification“
(XL, YL), and "Rotation", which should be input by the
user. By the item "File Name", the name of an image
data file stored in the image file 13 is designated
By the item "Magnifioation", a display magnification of
an image to be output in the output region of the

deSignated cell pOSition is deSLgnated in the X

'(horizontal) and Y (vertical) directions. By the item

"Rotation“, placement (e.g., an rotation angle of 90
° ) of the image to be output in the output reoion of
the designated cell position is designated.

When definition items are input in the sub-
window for image definition (Step S4), the image data
corresponding to the input file name is read from the

image file 13 into the processing work memory 6 (Step

S5). ‘The read image data is edited in accordance with

the definition items of magnification and the rotation
input in Step S4 (Step S6).
Subsequently, the edited image is output from the

processing work memory 6 to the deSignated cell



for editing imge data output fromthe inmage file 13 WO
97/ 15892 PCT/ JP96/ 03039
7. when the CPU 2 executes the table data qutput process.

The table data file 7, to #hich nunerica
is input, WNOI¥SENabl e data

rHricharacter or i nage data
const it ut ed by a pl ur ETARI6AB038e| | dat a

processed by 5 the CPU 2. The data structure of the stored cell data

is shown in FIG 2. Referring to FIG 2 the cell data S

constructed by regions for storing cell BOS|t|on
(two di nensi onal coordinates (X, Y))

cel |
dat a

10

15

20

25

(oBitibn, "ERE tHe inthfe? isldiSPRAPEd S{n A’ outpukTBOe
region of the designated cell c3 of the table data
dlsplayed on the display unit 12 (Step 87). Thus, the
process is completed. |

The image data displayed in the designated cell
has the data structure as shown in FIG. 5. It is
stored in the input data region.of the cell data, as
shown in FIG. 2, which cerresponds to the designated
cell c3.of the table data file:7; Referring to FiG. 5
‘the imege data is constituied-by a header info;mation
portion and an image sdbstance-porfidn. The header
information portion stores control data necessary to
display the image; such as the number of dots (size)
in the X and Y direcﬁions, the resolution and the
placement, as defined in Step S4. The image substance
:portion stores real data of the image data edited in
Step S6. '

A table data outéht process executed by the
computer system 1 will be described with reference to
the flowchart shawn in FIG. 6.

First, when the name of e file of the table data
displayed on' the display unit 12 is designated by a

predetermined opeiation of the input unit 3 or the

14

mouse 4, the table data correspondlng to the deslgnated

file name is retr1eved from the table data lee 7.
Cell data of each of the cells constituting the

retrieved table data is obtained (Step S11). Then, it

coordi nate data
representing the paosition of a
in the table; 10 cell type data representing the type of cel



data, 3: sound data); "direct" or "indirect" data; cell attribute

data; and real data, i.e., input nunerical, character, imge, or
&%md1bHr—4#mﬂ%&&—HH%%#;—Hk———#aﬁﬁqﬁm%4me|rmge@*4memdea
is stored in the I nput data region as cell data, whereas the data
"indirect" nmeans that the inmage or sound data is stored . iI'n the
image file woomssdhe sound file 14. The cel | att echhubssodada

i nclude character size data 20 (e.g., 0: 8 point, 1: 10 point),
character style data : (e.g., 0: Mng-style, 1. Gothic style),

| ayout data (e.g., 0: left-just}}ication, 1: centering, 2: right-
justificati-on), and nunerical formdata (0: standard, 1. 3-digit
punctuation). 25 The image reader 8 scans. a set original to be

[ead, eads an MHRGECLOGIANN With SePLREiRIS Sl W cer1 poslfig) ution aNd

stores the read T mage Tn
coordinates of the obtained cell data, whether the cell

is included in a preaet table data cell region (Step
§12). _

5 | 2As a result of the determination, if the cell is
not included in the predetermined table data cell
region, the process is ended. 1f the cell is included

| in the predetermined table data cell region, the type
of the data stored in the input data region of the cell
10 data discriminated (whether the data is of numerical,
character, image, or sound type) Wlth reference to the
- cell type data set in the cell data (Step 513) If the
cell type is discriminated as the numerical or
character type, the numerical or character data stored
15 in the input data region ofithe cell.data is read out
and displayed on the designated cell (Step Sl4).. Then,
the process returns to Step Sll.
If the cell is discriminated as the image type, it
is determined whether the image data is indirect or not
20 with reference to the data 5direct/indirect“ (Step
S15). If the image data is direct data, i.e., if the
image data is stored in the input data region, it is
read out from the input data region, and output to the
output regicn of the delignated cell in accordance
25 with the header information of the image data (the
display magnification in the X and Y directions, the

resolution,'and the placenent) (Step 518). The process



WD 97/ 15892 PCT/ JP96/ 03039

file 13 as imge data. - The printer unit 9 prints table data
out put through t he tabl e -out put - process -executed by the CPU 2

on a preset 8a$ sheet. 5 "% The sound convertlng unit 10 converts,
into a 94889 d signal, sound data which is output a®PCTIPesu3bds of

the table data out put process executed by the CPU 2, when t he
content of the cell data in the designated cell is sound data. It
out puts the sound signal 10 . throughl2 he | oud speaker 11.. _

The display unit. 12, conprising a CRT (Cathode Ray Tube), displays
key input data input via the CPU 2 and devel oped tabl e data.

The image file {feh St WebENsEiores 2

If the image data is indirect data, i.e., if the
imsge data is not stored in the input data region, the
image data corresponding to the image file name stored

5 in the input data region is read out from the image
file 13 into the processing work memory 6 (Step §16).
The read image data is edited in accordance with the
| image definition deSignated in Step S4 (Step S17). The
edited image deta'is output to the output region of the
10 designated cell and displayed (Step 518) The process
then returns to Step Sll. _

If the cell is discriminated as the sound type
in Step 813, it is determined whether the sound
data“is indirect or not.with reference to the data

15 5direct/indirect“ {Step 819). 1f the sound data is
direct data, i.e., if the:sound data is stored in the
input data regiOn,_it is read out from the input data
region, and output to the sound converting-unit 10.

The sound data is converted to a_sound, which is output

20 through the loud speaker 11 (Step S21). Then, the
process returns to Step S11.

'If the sound deta is indirect data, i.e., if the

.sound data is not stored in the input data region, the
| sound data corresponding to the sound file name stored

25 in the input deta_region is read out from the sound
.file 14 (Step 820); The readout sonnd date is output

to the sound converting unit 10. The sound data is



15 plurality of inmage data read by the i mage reader 8. The

sound file 14 stores a plurality of sound data to _ be output to

cells An-—oper at i-oRmtfmmtie—fust—erbodi-ment W H—nrow-be

descri bed. 20 First, an image definition process executed by the
conputer system 1l will be described with reference to - the flowchart
shown i n Fl&o 9315892 In the image definition propensesgiososyn i n Fl G
3, when an i mage definition object cell (in this enbodi nent, 25
cell coordinates C3) is designated in table data di spl ayed on the

di splay screen of the display unit 12 13 by a predeterm ned operation
of the input unit 3 or the W07/ 15892

PCT/ JP96/ 03039 S - _ _ .
converted to a sound, which is output through the loud

speaker 11 (Step s21) Then, the'process returns to
Step S11. o I |
The process of the above Steps 813 to s21 is

5 repeated with respect to all the cells in the table
data to output the cell data to the respective cells.
Then, if it is determined in Step 512 that there is no
cell in the table data region, the tahle data output
process is ended |

10 | The.table data output process as described above
is repeatedly executed, 8o thatiprestored numerical,
character, image and sound data are read in accordance
with the cell types (numerical, character, image or
sound) set for the respective cells forming the table

15 data, and displayed on the display unit or output as a
sound. o -

FIG. 7 shows an example of display data displayed
on the display unit 12 through the table data output
process. In FIG. 7, numerical or character data are

20 displayed in cell coordinates Al to A3 and Bl to 33 and
image data are displayed in_cell coordinates Cl to C3.

Thus, with the.table processing tunction incorpo-
rated in the computer system 1 of the first embodiment,
image data and sound data, as well as numerical and

25 character data, can be processed as cell data of table
data. Therefore, operations and procedures for

treating image data and sound data in table pProcessing



9 nmouse 4 (Step S1), a pull down nmenu including the item

"I'mage Definition" is displayed on the: table data as shown in FIG
4A. When the item "image definition® is -~ " - selected fromthe pul

down nenu (Step S2), a sub-,, 5 wi ndow f or |nage definition is

super i npos VD 8115893 % “table data as shown™n FI G RETUEI6H30383)

The sub-w ndow for i nage def|n|t|on I ncl udes definition itens,
such as "File Nane", "Magnification" (XL,.YL), and "Rotation",

whi ch shoul d be input by thé&: 10 usé® By thefitem"File Name", the
nane of an inmage data file stored in the inage file 13 is

desi gnat ed. By the item"Mgnification", a display nmagnification

of an ¢ARdse teinpleRUhBUbompakdt 1 et coagbRBiofal Nert. 1In
designated cell positionis designated in the X 15 (horizontal) and Y

(vertical) direaddition, Bhet manneenof expressingotellodétapacement (e.g.,
an rotation angle of 90 of the inmage to be output in the output
regi on of " “be more diversified, thereby improving the table

processing function and increasing the convenience.

5 In the first.embodiment'deéciibed above, image
data or sound data are displayed or output as a sound
in the output region of the designated cell:position,
However, animation data can be disbl&yed aé cell data,
if it is prestored in the imége file 13.

10 Moreover, imige data, sound data and animation
data can be processed'hbt onif'in&ividually but can be
- combined with one another, so that ﬁhe combination of
these data can be displayed 6r output as a sound.
Thus, the manner of'expressing cell data can be much
15 more diversified.
(Second Embodiment)
A second embodiment of the present invention will
be described with reference to FIGS. 8 to 11.
Since the block structure of the.computer system
20 of this embodiment is the samé as that of the computer
system 1 of the first embodiment, a drawing of the
structure and a descriptioh of the functions theréof
are omitted.
FIG. 8 is a diagram shoﬁing a data struéture of
25 cell data stored in the table data file 7 of the

computer system 1 shown in FIG. 1.

Referring to FI1G. 8, the cell data is constructed



the designated cell position is designated. ' VWhen definition

itens are input in the sub- 20 w ndow for inmage definition (Step $4),
the inmage data COr-espone-Rg—o—the—+Aptt—H | e name-i-s-read from
t he image file 13 into the processing work menory 6 (Step

S5). The read inmage data is edited in accordance with : t he
definitionwéesixgef negnification and the rotation 25 pcT/iPe@oan3s n St ep
S4 (Step S6). Subsequently, the edited image i s output from
t he processing work nenory 6 to the designated cell WO
97/ 15892 15 PCT/ JP96/ 03039

10 position, and the inage is displayed in the output

region of the designated cell C3 of the table data -

by regioﬁs for storing cell position“cpordinate data
(two dimens;oﬁel_eeqrdinates (X, Y)) representing the
posifion of a cell in the table; cell type data
repfesentiné pﬁe_fyﬁe of eell data (e.g., 0: numerical

5 data, 1: ehareefer data, é= imege data, 3:.soend
data, 4: ahimetion data); cell attribute data; input
data, i.e{,.input numerical, character, image, or
sound data; eﬁd iermula_dafa foi indicaﬁing how to
synthesize_nﬁmerical;_image and sougd data. The

10 cell att;ibuﬁe.eqfa include,cﬁaracte:_size data
(e.g.,.O: 8 eeiﬁe, 1: 10 point), cheraeter.style data

- (e.g., O: ﬁingﬂstyle, 1:_Go;hic.style), layout data
(e.g., O: lefﬁejuetificat;on, 1: cenﬁeging, 2: right-
.justifieatioﬁ), and modification information (0:

15 standard, l: inverted, 2: mirro:ing,_3= enclosure).
FIGS. 9A to 9c show examples of images based on the
delfiC&tan informatlon |

_ FIG. 9A shows a case in which the modificatlon
1nformatlon is eet to "1: inverted", so that the image

20 is dlsplayed invertedly. FIG. 9B shows a case in which
the modlfication information 15 set to “2: mirroring",
so that the image is displayed as a mirror image
(symmetrically). FIG. 9C shows a case in which the
modification 1nformatieh is set to "3: enclosure",

25 so that the iﬁage is disﬁieyed with an enclosure |
(emphasized with a frame)

The formula data shown in FIG 8 represents



di spl ayed on the display unit 12 (Step S7). Thus, the process is
conpleted. 5 The i nmage data displayed in the designated cel

has the data structure as showrin FIG 5. It is ~ stored in the
input data region of the c¢elt data, as shown in FIG 2, which

cor r espondswo87188®2 desi gnat ed cell C3 of the tabl #CAIPIEI9e 7.
Referring to FIG .5, 10 the inmage data is constituted by a header

i nformati on portion and an i nage substance portion. The header

i nformati on portion stores control datalbhecessary to di spl ay the

| mage, such as the nunber of dots (size) in the X and Y directions,
the resolution and the 1 pl acenent, as defined in Step S4. The inage

5
substance 5 col@hkOBE ShGRIRI G8La OF Liifod TS Gt BoRdlyt ed 11

Step S6. a out put process execut y the
conput er syst edatawwiithbe spesIe FRAmulah reobLrexafple), tHé operhkerf! owchart .

shown in FIG 6. : First, when the nane of a file of the table
dat a "“+* means a bit OR process of images to be synthesized
and successivé genergtion of the éound of a left-side
5 cell and that of a right-side cell. The operator "+
means a'bit AND process of images fo be synthesized.
An operation of.ﬁﬁe Sécond embodiment will now be
described. | _
| A table data output éroceés_éxecufed by the
10 computer system of the second embodiment will be
described with reference to the flbwchart shown in
- FIG. 10. . |
First, when the name of a file of the table data
displayed on the display.unit 12 is designated by a
15 predetermined operation of the input ﬁnit 3 or the
mbuse'Q,'the table data corresponding to the designated
file name is retrieved from the table data file 7.
Cell data of each of the cells cdnstituting the °
retrieved table'daéa is obtained (Step S31). Then, it
20 is detérmined, with reference to.the cell position
coordinates of the obtainéd cell data, whether the cell
is included in a éreset.table'daté cell region (Step
532). | | |
As a.result of thé dete:mination, if the cell is
25 not included in the table data céli region, the process
is ended. 1If fhe_céll ié included in the table data

cell region, the type of the data stored in the input



di spl ayed on the display unit 12 is designated by a pr edet er m ned

operation of the input unit 3 or the nouse 4, the table data

G e -desighat-ed—pbm————fitle—pare—i s retrieved fromthe )
table data file 7. Cell data of each of the cells constituting the
retrieved table data is obtained (Step S11). Then, it WO

97/ 15892 WO 9715892 PCT/ JP96/ 03BEHJIP96/03039

11 -is determned, with reference to the cell position

coordi nates of the obtained cell data, whether the cell S

included in a preset table data cell rekion (Step . S812). 5

As a result of the determnation, if the cell is

data region of the cell data is discriminated (whether
the data is of numerical or character, image, or sound
type), with reference to the cell type data set
in the cell data (Step s33) If the cell type is
5 discriminated as character, the process advances to
Step ssa, in which the character data stored in
the input data region of the cell is read out and
displayed on the output region of the desxgnated cell
in accordance w1th the items set in the cell attribute
10 (the character Size, the character style, the layout
and the modification information) Then, the process
- returns to Step S31. _ |
If the ceil type is'discriminated as nnmerical, it
is determined whether formula data is set in the
15 deSignated cell (Step 534) If formula data is not set
in the cell, the process advances to Step §38, in which
tﬁe numerical data stored in the input data region of
the cell is read ont and displayed on the output region
of the deSignated cell in accordance with the items
20 ~ set in the cell attribute (the character size, the
| character style, the layout and the modification
information). Then, the process returns to Step 531
If formula data is set in the designated cell, the
numerical data in the respective cells contained in the
25 formula is read out (Step 535), calculation of the
numerical data of the: respective cells is performed in

accordance with the formuila (Step S36), and the result



not included in the predeterm ned table data cell region, the

process is ended. |If the cell is included I n the predeterm ned
table data cell region, the type - of 'the data stored in the input
"data region of the cell 10™ dat a di scri m nated”{whet her the data is of
nuneri cal , WO97/15892 character, inmage, or sound type) w t hPCEARIHNIR to t he
cell type data set in the cell data (Step S13). |If the cell type
is discrimnated as the nunerical or character type, the nunerica
or character data stored 15 in thelBnput data region of the cell data
I s read out and di spl ayed on the designated cell (Step S14).

Then, the process returns to Step Sl1. If the cel

I's discrim nat gl 33nb8 %oy B daiRlation is stordd {HFkHeMinpdt @atder the
3 * not €§O mntﬁ r ? n%e

I mage data is indirect O _ eference to t ata
“direct/indiregegiéftep the correspbhiiingl ellead MgRrdelad datdi rect data,

i.e., if the I mage data is stored in the input data region, it is
read out from t{{BtepnB3T) datThe ayimericaiddata pstoxed time the input
data region is read out and displayed on the output
5 region of the designated cell in accordance with the
items set in tﬁe cell éttribute (the character size,
the character style, the laY6ut and the modification
information). Then, the process returns to Step S3l.
If the cell type is discriminated as the image
10 type in Step S33, it is determined whether formula data
is set in the designated cell (Stepls39). On the other
- hand, if formula data is not set in the cell, the
process advances to Step 46, in which the image data
stored in the input.data region ié.read out into the
15 processing work memdry 6. Then, the readout image data
is subjected to a modification process in'accordance
with the modification information set in the cell
attribute of the cell, and a modified image pattern is
stored iﬁ the ptocesSiﬁg work memory 6 (Sfep 542).
20 Subsequently, it is checked whether numerical or
character data is stored in the input data region (Step
-843). 1If nnmericai'of character data is not stored in
the input datﬁ region, the process advances to Step
847; ih which the modified imagé pattern is read from
25 the pfocessiﬁg wofk meméry 6 and siéred.in the data
input'region of the cell as input &ata. The modified

image stored in the inpﬁt déta regibn is read out and



out put region of the designated cell in accordance 25 wi th the header

information of the inage data (the:

a . - acement) (-Step-S18).

The process WO 97/ 15892

PCT/ JP96/ 03039 . 12 then returns
to Step S11WO97/15892 If the image data is indirect duTaPén3esy, - if the -
i mage data is not stored in the input data region, the i mage data
corresponding to the image fil e nane -stored 5 in the input data

region is read out fromthe inmge
menory 6 (Step S16).

with the

10

15

20

25

i mage definition designated in Step S4 (Step S17).
displayed on_the_output region of the cell (Step S45).
Then, the ‘process returns to Step s31. |

1f numerical or character data is stored, numerical
or character data are synthesized on the modified image
pattern, and the synthesised data is stored in the
1nput data region of the cell as input data (Step S44).
The synthesized data stored in the input data region is
read out and displayed on the output region of the cell
(Step s45) ) Then, the process returns to Step s31.

If formula data is set in the designated cell in

Step S39, the image data in the respective cells

_ contained in the formula are read out (Step 540), and

the image data of the cells are pattern-processed (Step
541). Subsequently, the processed image is subjected
to a modification process in accordance With the
modification information set in the cell attribute of
the cell and a modified image pattern is stored in the
processing work memory 6 (Step 542). Then, it is
checked whether numerical or character data is stored
in the input data region of the cell (Step S43).

If numerical or character data is not stored, the

process advances to Step 847, 1n which the modified

1mage pattern is stored in the input data region of the

cell as input data. The modified image is read from
the input data region and displayed in the output
region of the cell (Step §45). Then, the process

returns to Step.s31}

di splay magnification in the X

19 file 13 into the processing work
The read image data is edited in accordance

The



edited image data is output to the output region of the 10 desi gnat ed

cell -and displayed (Step S18). The process then returns to Step
S11. If the cell i's discrimnated as the sound type in
Step S13, it is determ ned whether the sound -7+ data is indirect or
not with reference to the data 15 "direct/indirect" (Step S19).  |If
t-he sound dWO27/15892 direct data, i.e., if the sound RCR/IPIH308X ored in
t he i nput data region, it is read out fromthe i nput data

region, and output to the sound convert®fg unit 10. The sound dat a
I's converted to a sound, which is output 20 t hrough the | oud speaker
11 (Step S21). Then, the process returns to Step Sl1

I f the sound data |ﬁa;§5§ &"‘tt?ﬁeiinﬁge h;tég%?dth sizin%???@cgéﬁa i s not

stored in the input a region, _ _ ata ¢ esponding to
the sound fileusdng at fopfula®will be)deBeribédiwitt edfRientel tor €ad out

fromthe sound - . file 14 (Step S20). The readout sound data is
out put tablehdataushkowv e BIGigldrit 10. The sound data is
In the example of table data shown in FIG. 11,
5 | image data are respeéfively displayed-in cell coordinates
Al and Bl. If the formula "D1=Al+B1" as shown in
FIG. 11 is set nsing the cell coordinates Al and Bl as
vari&bles, the images of the cell coordinates Al and Bl
are added together and synthesized, and a synthesized
10 image is displayed in'celi coordinates D1.
If the formula "D3=Al+(2X Bl)" is set as shown in
- FIG. 11, the image of the cell coordinates Al is added
to (synthesized with) a twice-enlafged Bl image, and
the syntheéized image is displayed in cell coordinates
15 D3. | |
| The followiné-are examples of the cases where
other formulas are set; 1f the formula *D3=Alx (-2)*
is set, a 172 Al imégé is displayed in cell coordinates
D3. If the formula "D3=Al+10" is set, a 10-dot right-
20 shifted Al image is displayed in cell coordinates D3.
If the formula *D3=Al-10" is set, a 10-dot left-shifted
Al image is displdyed'in cell coordinates b3. If the
formula "D3=INV(A1)" is set, a pattern-inverted Al
image is displayed in cell coordinates D3.
25 Sound data in cells.can also be syhthesized using

a formula in the same manner.

The table data output process as described



WD 97/ 15892 PCT/ JP96/ 03039

13 converted to a sound, which is output through the |oud
speatet—ti—t-St-ep—S21)——Fhef—the—P-0eess—fettHhs—t+0 Step Sil.
The process of the above Steps S13 to S21 is 5 repeated with respect
to all the cells in the table data to output the cell data to the
respecti ve wa47a5892 Then, if it is determ ned in SteecTdbssasdmet- t here
IS no cell in the table data region, the table data output

process is ended. 10 The tabl e data output process as described
above I's repeatedly executed, so 2lhat prestored nunerical

'above is repeatedly executed, 80 that prestored
numerical character, image and sound cell data are
read in accordance With the cell types (numerical,
character, image or sound) set for the respective cells
5 constituting the table data, and displayed or output as
a sound. Further, image data and sound data are
synthesized in various patterns based on modification
'information in the cell attribute data set in ‘the cell
data or formula data, and displayed or output as a
10 sound. | _ _ .
| Thus With the tahle procesSing function 1ncorpo-
- o rated 1n the computer system of the second ‘embodiment,
image data and sound data, as well as numerical and
character data, ‘can be processed as cell data of table

15 data, and various synthetic patterns of the cell data

can be set and presented. Therefore, operations and
| procedures for treating image data and sound data
.in table processing can be simpler as compared to
the conventional art. In addition, the manner of .

20 expressing cell data can he more diversified thereby
improving the table processing function and increasing
the convenience. - _

In the second embodiment described above, image
data or sound data, or synthesized data thereof, are

25 | 'displayed or output as a sound in the output region of
the designated cell position. However, animation data

can be synthesized and displayed as cell data, if it is



character, image and sound data are read I n accordance : with the
cel |« types (nunerical, character; |nage oF. i sound) set for the
respective cells forn1ng t he table 15 at a;~ and di'spl ayed on the
display unit or output as a sound. FIG 7 shows an
exanpl e of WO L¥SE? dat a di spl ayed on the display BGTAPISAIENrough
the tabl e data out put process. In FIG 7, nunerical or character
data are 20 di spl ayed. in cell coordinates A:to A3 and Bl to B3 and

i mage data are displayed in cell coordifites Cl to'C3. Thus,
with the table processing function incorpo- : rated in the conputer
system 1l of the first enbodi nent, i mage data and sound data, as
wel | as nunerlﬁagsaagedZ the qaﬁhécggledﬁga can be processed as cell data
of table Therefore, operations and procedures for

treating i mge dat aInnﬂ;@oﬁmi:td&t:ﬂ second| emhpdimesrtisng image data is

output as display data in table data displayed on the
display unit 12. However, image data can be output as
5 print data through the printer unit 9.

Further, in the above embodiments, the wvarious
control programs, the table data output processing
program and the image definition processing program are
stored in the ROM 5 shown in FIG. 1. However, these

10 programs can be stored in another memory device which
has a memory medium in which programs.and data are

- prestored. The memory medium is formed of a magnetic

or optical memory medium or a semiconductor memory.
The memory medium may be fixed to the memory device or

15 detachably attached thereto. The programs or data
may be supplied to and stored in the ﬁemory medium
from another device connected to the memory device
through a communication line or the like. The other
device connected to the memory device through the

20 communication line may comprise a memory device
‘including a memory medium, so that programs and
data stored in the memory medium can be used by
the apparatus of the present invention through the
communication line. The memory medium stores, in the

25 form of program codes which the CPU can read, programs
for achieving the functions indicated in the flowcharts

shown in FIGS. 3, 6 and 10 illustrating the operations
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14 can be sinpler as conpared to the conventional art. In
" i be nore _
diversified, thereby inproving the table ' processing function and
i ncreasing the conveni ence. 5 In the first enbodi nent descri bed
above, i nageo 9715892 data or sound data are di spl ayed orPCL/iRI&0303% -a sound-
in the output region of the designated cell position. However,
ani mation data can be di splayed as cell data, if it is prestored
inthe image file 13. 10 Moreo%®r, image data, sound data and
ani mati on data can be processed not only individually but can be
conbi ned with one another, so that the conbination of t hese data
can be displ ayedgr ful Eﬂtsés ss%eﬂd embodime tB% thBepPBadse Of
expressing cell data can ‘nore d’ver5|f|ed

invention.



vention w1l he degcr.béds'iﬁ’ﬂdri?‘é’?gk?é”io°fplmﬁi|[ﬁ |||||||||

Sknce the block structure of the conputer 5¥5LenL_2q
enbodi nent is the sane as that of 1I11ﬂ|scgﬁggm AAS BEEN system 1 of the
first enbodMOSRASE9Y drawi ng of the fu‘ggmuctur and RETHEIMR | on of
t he functions thereof are nwi**“ FIG 8is a
di agram showi ng a data structure of 25 cell data stored in the table
data file 7 of the conput er syst3ﬁ11 shown in FIG 1.
Referring to FIG 8, the cell data is constructed WD 97/ 15892
PCT/ JP96/ 03039 15

CLAIMS

1. A method for processing table data in a form
of a table cdnsisting of a plurality of cells, said
method comprising the stepslofs

3 storing data including image data in a storing
device so.as to respectively cprrespond to cells of the
table data; |

6iscriminating whether data in a designated cell
of the table data to be ﬁroceésed is numerical data,

10 character data or'imagé data; .
” if the data in the designated cell is discriminated
- as image data, producing an image based on the image
data stored iﬁ the storing de#ice ih correspondence
with the designated cell; and
15 outputting the produced image to an output region
of the designated cell. o

2. A method for calculating table data in a form
of a table consisting of a élurality of cells, said
method comprising the steps.of: |

20 storing data in a storing device so as to respec-
tively co:respond to cells on the table;

setting axtablé_calcﬁiétioh formula; using celis
to which image data correspond as variables, in a cell

| other than the ceiis in whiqh'the data are input;
25 when executing é calcuiafibn based on the table
calculation formula, readiné image data which correspond

to the cells corresponding to variables included in the

This Sheet Has Been Replace




by regions for storing reII position coordi nate data (two

di nensi onal coordlnates representing the position of a cel
-l—n—t-hﬁmmllllmmwlnme doua mepresemtny—the typeof—Tett data
(e.g dat a, —d—character data, 2: inmmge data, 3:
sound data, 4: animation |dB{I8)SHEESIHASBEEN but e data; i nput

data, i.e. Wogpse2nunerical , charjact er REPIVIED.  OF PEIHRMA03Y a; and
formula data for indicating how to synthesd ze nunerical, inmage and
sound data.. The 10 cell attribute data include character size data
(e.g., 0: 8 point, 1: 10 point), char act €P style data (e.g., O:

M ng-style, | Gothic style), layout data (e.g., O:
left-justification, 1: centering, 2: right- justification), and

nodi fi cati on 'rﬁtaﬂﬂgibgﬁggga formuiha”dard 1. inverted, 2: mrroring,
3: encl osure) . 5% t 0. 9C show exanples of images based on the

modi fication infor rrahmage-processmg thth:'Ead9fm8ge)\mita tasedi anvtheh the
nodi fication
table calculation formula, and
outputting the image-processed image data to
s  an output region of ‘the cell in which the table
| calculation formula is set.

3. A table processing apparatus for processing
table data in a form of a table consisting of a plurality
of cells, said apparatus comprising-

10 first storing means for storing image data with
image file names,

- second storing means for successively storing data
input so as to respectively_correspond to cells;
designating means for designating image definition

15 data including an image.file name to a designated cell
in which image data is to be output;

first reading means for reading from the first
storing means the image data having the image file name
designated hy the designating means ;

20 | writing means for writing the image data read by
the first reading means along with the image definition
data into a storage region of the second storing means
which corresponds to the designated cell,

| first discriminating means for,- every time a cell
25 in the table is designated, discriminating a data
' content in the second storing means which corresponds

to the designated cell;

Sheet Has Been Reﬁaced
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information is set to "1: inverted', so that t he i mage

I nvertedly

| ayed
' : . FIG 9B shows a case.in V\/m ch _ t he rrﬂ um&u‘m 'li III
information is set to."2: mrroring", S 'so that t

di spl ayed as a nirror inage * &§$ agi 7. FIG 9C shows a case
in which t h\WO97/15892 npdification{in ﬁé@a e . e", 25

so that the inmage is displayed w

a frane).
WD 97/ 15892
16

The fornula data shomm in- FlG. 8 represents
“PET/ IP96/ 03039

a content of synthesized data of | mage data or sound
data with a sinple formula. For exanple,

bit OR process of inmgesodd rsadiny heahsCfor reading image data

10

15

20

25

along with image definition data, when the first
discriminating means discriminate that the data in the
designated cell is image data and the image data is
stored in the second storing means;

image editing.means for'editing the read image
data based on the image definition data read along with
the image data; and |

first outputting means for outputting data edited

by the 1mage editing means to an output region of the

~ designated cell.

4. The table processing apparatus according to
claim 3, further'cdmprising third reading means for
reading image data from the first storing means with
the file name stored in the second storing means AS the
image definition data corteéponding to the designated
cell, when the first discriminating means discriminate
that the désignated cell is an image cell and image
data is not stored in the storage region of the second
storing means which corresponds to the designated cell.

5. The table processing apparaﬁus according to
claim 3, further comprisin§=

second discriminating means for discrimiuating

whether imagé modifying data is added to data corre-

| sponding to the designated cell in the second storing

means;

image modifying means for, when the second

" This Sheet Has Been RTlaced
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and successive generation of the sound of a left-side 5 cell and that
of a right-side cell. The operator "*" nmeans a bit AND process:of

enbodi Mlmnmugﬁ/ I:lt descri be'd‘n ° ron o :[Ahteabl e dgta out put ’

process execut éd y t he 10. %1 e LE t he second enbodi nent
will be wo9mss¥escri bed with ref(ﬁf % glé” bwe har PCTIPA03039 -
FIG 10. First, wher the R a file of the table data

di spl ayed on the display unit 12 is deS|gnated by a 15 pr edet er m ned
operation of the input unit 3 or the 27 nouse 4, the table data
corresponding to the designated file name-is retrieved fromthe
table data file 7. ~Cell data of each of the .cells constituting the
retrieved table data.is obtained

determined, wit {iBEFipinating meqm c&ﬁgcﬁg'ghﬂ %‘at tj'“"’g%o‘%"%llfr?glitn«?s of the

obt ai ned cel | It weew&éa 11 88 bata of tnd udsighted a1g, preset table
ata cell region t e

image-modifying the image data edited by the image

b

editing means based on the image modifying data; and
5 second outputting means for outputting the image
data modified hy the image modifying means to the
output region of the designated cell. _
6. A memory medium including computer-readable
program codes for processing table data in a form of a

10 | table consisting of a plurality of cells, said memory
medium comprising- o :

- '_ a computer-readable program code storing data
including image data in a storing deVice so as to
respectively_correspond,to cells_of_tne_table data;

15 a computerfreadable_program code for discriminating
whether data in a designated cell of the table data to
be processed is numerical data;_character data or image

‘data; B |
a computer-readable program code for, if the data

20 in the deSignated cell is discriminated as image data,
producing an image based on the image data stored
in the storing device in correspondence With the
designated cell- and _

a computer-readable program code for outputting

25 the produced image to an output region of the deSignated

cell.

7.' A'memory medium including computer-readable

. This-Sheet Has Been Replaced
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S32). As a result of the deterntnatlon | f t
not i.ncluded in the table data cel l* regton the process " "ll Il Buu
If the cell is included in the table data. .o = cell r f

the data stored in the input: THIS SHEFT WOSBHENS 9

PCT/ JP96/ 039%x97/15892 REPLACED PCT/IPI6/038% - r egi on
of the cell data is discrininate —whrettrer the data is of

nunerical or character, i:dmge, or sound - o.type), with reference to
the cell type data set %+ in the celf8data’ (Step S33). If the cel
type is 5 di scrimi nated as character, the process advances to

Step S38, in which the character data stored I n
program codes for calculating table data in a form of a

table consisting of a plurality of cells, said memory
medium comprising:

a computer-readable program code for storing data

5 in a storing device input so as to respectively
correspond to cells on the table;

a computer-readable program code for setting a
table calculation formula, using cells to which image
data correspond as variables, in a cell other than the

.10 cells in which the date'are input;
a computer-reedable p£o§feﬁ code for, when
- executing a calculation based on the table calculation
formula, reading image data which correspond to the
cells corresponding to variables included in the table
15 calculation formula;

a computer-readable program code for image-
processing the iead image data based on the table
calculation formula; and . -

a computer-readable program code for outputting

20 the image-proceéséd image data to an output region of

the cell in which the table-calculation forﬁula is set.

This Sheet Has Been Reﬁlaced

AN




the input data region of the cell is read out and di spl ayed on the

out put region of the designated cell : in accordance with the itens
set 1n the cell attribute 10 (the character sjze, the character
style, the | ayout and the nodification information). Then, the
rocess turns to Step S31. If the i's

8i scrim nat (vava)g’slsé?grreri cal, it P i s determ ned whet ﬁe%?"#%él#ugﬁa dat a
is set in the 15 designated cell (Step S34). |If fornmula data is not
set in the cell, the procesy/ftlvances to Step S38, in which
the nunerical data stored in the input data regi on of the cell is
read out and displayed on the output region of the designated cell
in accordance with the itenms 20 set in the cell attribute (the
character size, the char er_style, the layout and the
nodi fication i nf ormati on) ggf the process returns to Step S31.
If fornmula data is set in the designhated cell, the nuneri cal data
in the respective cells contained in the 25 formula is read out (Step
S35), calculation of the 1

2 /
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nunerical data of the respective cells is performed in accordance

with the formila (Step S36) —ahRethomiasii-t WO 9415892 —

PCT/ JP96/ 03039 : - 18 obt ai ned by
the calculation is stored in the input data regi on of the
correspondi b #flsgezas nuneri cal data (Step S37). Theramssmsosgal data
stored in the input data region is read out and di splayed on the
output 5 region of the designated cell in accordance with the

itens set in the cell attribute (the2fbbracter size, t he character
style, the layout and the nodification information). Then, the
process returns to Step S31. If the cell type is discrimnated
as the imge 10 type in Step S33, it is determ ned whether formula

dat a

FIG.2
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CELL TYPE

DIRECT/INDIRECT
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Is set in the designated cell (Step S39). On the other hand, if
formula data is not set in-the-cell—the- ~pf ocess advances to Step
46, in which the image data stored in the input data region is read
out into the 15 processing work nenory 6. Then, the readout inmage

dat a wo dfisidsb] ected to a nodification process in acpor/oessosss -

with the nodification information set in the cell attribute of the
cell, and a nodified i mage pattern is stored in the processing work
menory 6 (Step S42). 20 SuBgtguently, it is checked whet her
nunmerical or character data is stored in the input data region
(Step S43). If numerical or character data is not stored in

the input data region, the process advances to Step S47, in which
the nodified inmage pattern is read from 25 t he processing work nenory
6 and stored in the data I nput region of the cell as input data.
The nodified | mge stored ﬁ@génput data region is read out and

- (CodMAgRn )

S1 l
“~—| DESIGNATE CELL

\
S2 DESIGNATE IMAGE
N

DEFINITION FROM
PULL DOWN MENU
S3
- N\ DISPLAY SUB-WINDOW
FOR IMAGE DEFINITION

S4 INPUT
|  DATA

55\ READ OUT A FILE
IN ACCORDANCE
WITH FILE NAME

'

S6 -
N eorr IMAGE DATA

I

S7~_| OUTPUT IMAGE TO
DESIGNATED CELL
POSITION

\
END
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19 . di splayed on the autput region-ef-thecell (Step—S45).
Then, the process returns to Step S31. ~ I'f numerical or
character data is stored, hunerical or character data are
synt hesi zeQygQ9-jdas nodi fied i mage 5 pattern, and thecsyPasae®zed dat a
I.s stored in the I nput data region of the cell as input data (Step
S44) . The synt hesi zed data i?i ed in the input data region is
read out -and di spl ayed on the out put 3i on of the cell (Step
S45). Then, the process returns to Step S31. 10 If fornula data
Is set in the designat cerr 1 PT tep 55?, the 1 npge Elafa}i n the
respective cells cont al hed 9B formulla are repd out (Jtep S40),
and the inmage|data of the cgRlApHpre pattern-processed (Stlep
Lol =777
FIG4A || "1 —° ////
2
4 ™
- A B C
1} N
F|G_4B FILENAME [ 1 A
MAGNIFICATION XL |
2 | (1 —
ROTATION [ ]
\ B S _ _J
_\SUBWINDOW
A B C
(1 X X O O
FIG.4C |
2
o .




S41). Subsequently, the processed inmage is subjected 15 to a

nodi fication process in _accordance with the. nodi f i cati-ea—-
Infornation set in the cell attribute of . the cell and a nodified
image pattern is stored in the processi ng work nenory 6 (Step
$42) . Thenwoigr"“i’u;2 checked whet her nunerical or ceaymedesnisdata is
stored 20 I'n the input data region of the cell (Step $43).

| f numerical or character data is not stored, the process advances
to Step S47, in which the nodified §f11 i mage pattern is stored in the
i nput data region of the cell as input data. The nodified i mage
is read from 25 the input data region and di splayed in the output
region of the cell (Step S45). Then, the process returns to Step
S31. WD 97/ 15892

PCT/ JP96/ 03039

FIG.5
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20 An exanpl e of the |mage dat a synt hesi zi ng process
using a forpmula will be describednith refergnceto :

shown in FIG 11. In the exanple of table data shown in FIG
11, i mage data are respectively displayed in cell coordinates

Al and Bl. whferiski@s f Or mul @ "D1=A1+B1" as shown in POTVSPo6/3039 s set
using the cell coordinates Al and Bl as vari abl es, the inmages of
the cell coordinates Al and Bl are added toget her and synt hesi zed,
and a synt hesized 10 i mage is di §MMldyed in cell coordinates Di.

If the fornula "D3=Al +(2x BlI)" is set as shown in FIG 11, the

I mge of the cell coordinates Al is added to (synthesized with) a
tw ce-enl arged Bl i nage, and the synthesized inage is displayed in

cell coordinates 15 D3. F'Q'Be foll owing are exanpl es of the
cases where ot her fornul as afe oW If the formula "D3=Alx (-2)"

TABLE DATA
OUTPUT PROCESS

S11
OBTAIN CELL DATA /

END

DISCRIMINATE
CELL TYPE

NUMERAL
s1< CHARACTER

DISPLAY S15

NUMERICAL OR
CHARACTER DATA

S16
N\

READ FILE READ FiLE
CORRESPONDING CORRESPONDING
TO IMAGE TO SOUND
FILE NAME FILE NAME

S17 \ S21 —

EDITIMAGEDATA| | \ [“cConvenT

, - SOUND DATA

s18 TO SOUND
e AND OUTPUT
OUTPUT IMAGE THE SOUND'




is set, a 1/2 Al inmage is displayed in cell coordinates D3. If the
formula "D3=Al +10" s set, a l10-dat right 20- shifted-A—rage is

di spl ayed in cell coordinates D3. If the fornmula "D3=Al-10" is

set, a 10-dot left-shifted Al image is displayed in cell

coor di nat esw@%mssbi t he formula "D3=INV(Al )" is PerIPre/03039 -

pattern-inverted Al image is displayed in cell coordinates D3. 25 -
~~Sound data in cells can al so be synthesized using a fornmula in the

same nanner. The tabl e Bl output process as described

WD 97/ 15892 PCT/ JP96/ 03039

21 above is repeatedly executed, so that prestored

nunerical, character, imge and sound cell data are

FIG.7

e )
A B C
N 1 X X O O
2 X X X X X
3 A AN X X
\_ w,




read in accordance with the cell tfyp'és (numeri cal , character,

i mage or_sound) set for the respectiveColle—>b constituting the table

data, and displayed or output as a sound. Further, image data and
sound data are synt hesi zed in various patterns based on

modi fi cati Qi 9715892 information in the cell attribute dpCHIPROSI363% -t he
cell data or fornula data, and displayed or output as a 10
sound. Thus, with the tabl e processing function incorpo-
rated in the conputer systemof the 8#3#3nd enbodi nent, i mage data
and sound data, as well as nunerical and character data, can be
processed as cell data of table 15 data, and various synthetic
patterns of the cell data can be set and presented. Therefore,
oper ati ons and _ procedures for treating inage data and sound data
in table processing can be sinpler as conpared to t he conventi onal
art. In addition, the manner of 20 expressing cell data can be nore

di versified, thereby

FIG.8
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i nproving the table processing functlon and I ncreasi ng t he

convettence: Ia—t-he—second—onrbedi-ranrt—descri bed—above, inage
data or sound data, or synthesized data thereof, are 25 di spl ayed or
output as a sound in the output region of t he desi gnated cell
position. However, animation data can be synthesi zed and di spl ayed
as cell dat ayopfnsse i s WD 97/ 15892 PCT/JP96/03039

PCT/ JP96/ 03039 : prestored in
the image file 13. In trglyﬁrst and second enbodi nents, inmage
data is out put as dlsplay data in table data displayed on the
display unit 12. However, inage data can be output as 5 print data

through the printer unit 9.

F IG-QA REVERSAL $

FIG.9B wmrroring | | |:>

FIG.9C encLosure .O :> P




Furt her,

i n the above enbodi nents,.
the table data output processing

t he var| ous

cont r ol

prograns,

program-and the i mage—definition

processing program are

However, these

whi ch
prestored. JB%s

menory nedi um or a sem conductor mem)r

10

A&GPry mediumis formed of a magnetic

fixed to the nenory device or

'm”a?c habl y

stored in the ROM5 shown in FIG 1.
prograns can be stored in another nenory device
has a menory nediumin which prograns and data are

PCT/IPY6/030d91 cal

The nenory medi um may be
attached thereto.

The

prograns or data may be suppl led to and stored in the nmenory nedi um

f r om anot her i o the menory d Gd'e.!Q t hrough a
comuni cati ¢n 4 &:P ‘E The ot her e connected to the
MEeNDry devi CB~i=oi comuni cation |ine may conprise a nenory

devi ce |1nc|w3ﬂ'1 ng a mermoS31redi um so that programs and dat a
stored injth | be used by t he apparatus of the
present i wve%ﬂﬂﬁm conmmruni cation line. The nmenory medi um
stores, inpt :
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25 form of program codes which the CPU can read, programs | for

achieving the functions indicateduipthe~fl-owsharts- ~shown in FIGS.
3, 6 and 10 illustrating the operations WO 97/ 15892

PCT/ JP96/ 03039 23 of the first
and second yaybp@gesent s of the present i nvention. PCT/JP96/03039 -

24 CLAIMS 1. An apparatus for processing

tabl e data constituted by a plurality of cell data arranged, conprising:
| mage data storage nmeans for storing &/131 urality of

FIG.11

4 ' ' ) D1=A1+B1
A B D c
;= .
2 D3=A1+(2XB1)
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'Tnadé dat a to be nmade correspondent with nanesﬁ ' tabl e data'storage

means for storing the plurality of cell data with identicalyTigt L .
cell designating neans for-designating a target cell to whi &E?LKMU :S

HEET

to be defi ned; means for setting an j nage process conditjion to the

i mage definition target cell degj gpaé ed - tlpe,{cil b ﬁesi gndt i Ng2MPRAR: 1698 |

e i mage |data storage

I mge data i nput neans for reading inage data Tromt

nmeans, for editing the read out inage data in accordance wiltt

tre—rTage
process condition set by the setting neans, and for storing the edited

i mage data into an input datghgiEedatd PROctesIahe®aRalrusas 1 nput cell

dat a; first determ ning neans for determ ning whether the data formt
of the cell data in the table data storage neans corresponding to the cel
designated as the process target is nuneric data, character string data, or
I mmge data, when the cell_data in the table-data is sequentially designated

for a duta prodkaehmical Fiekdcond determining neans for determ ning
whet her or not the designated cell data stores the inage data when the
first deternining niBhe Preent dwearnidion rekatesdhPa format is the i mage

data; and

an out put nmeans for outputting the i mage data in the

desi gnat ed cel lappaxates afon pmressing & takelerivevnitargétcekls when the
second determ ning neans detérmnes that the imge data is stored. '

25

10

15

20

25

which constitute the table, and more particularly to-a
.method-and apparatus for processing a table which
allows.an image data process in units of céils in a
data processing apparaﬁus.

Background Axrt

In a conventional table processing apparatus
incorporated in a computer system or the like, which
has a function of forming a table in units of cells,
the types of data input to the cells cénstituting the
table are limited to two: numerical and bharaéter data.
If numerical or character data (cell data) is to be -
mixed with another type Sf data (e.g., imége or
sound data) in the table, the latter type of data is
expressed in data structure and managing method
different from those of the cell data.

For example, an operation of editing normal cell
data is restricted within cell frames. On the other
hand, in the case of expressing image data in a table,
an arbitrary region irrespesctive of ceil frames is set

as an image date irame, and an operation of. pasting



2. «The apparatus according to claim1, wherein the inage Eﬁﬁ-dd serii] SHEET
condition setting neans sets at |east 'a nane of the inage d a to be read
out fromthe i mage data storage neans, a display nmagnifica | ?‘ﬂ%@% 1998
rotation angle of the image to be output_.to the output arep af t he
desi gnated cel{ position. .~ The appar atus according t o ctarmi;

further conprisi out t rreans when t he s con det_gr__rr.jl n
neans det er ni nesagﬁ etdrzg'“\aﬂ% afa an & ﬁot""?tgtﬁeé)a R k3
i mge data stora ngans the.i e data,correspondin helrraena f t he
i mage process co ﬁ%&?%?‘laﬁfﬁ?%s“@eﬁpﬁn%?e g?o Yitrh St%f
| mage i-n accord gl t he i mage process condition, nd f out putt| ng
the edited i mage & attﬁesGEPBGPISr e omaﬁlﬁ"@ld?g)d%% ‘g’éﬁ 4.
The apparat us accor d| ng to claim1, further conprising
modi fyi ng means ¥&Pm & %g@rﬁﬁasﬁnagnwen@la@%@damaﬂ% ctealrlget
cell data, nodifying the edited image data in accordance wth the inage
modi fyi n§ dat a; dAda of thectadleut put nmeans for outputting the inmge data
nodi fied by the inmage nodi fying neans to the output area of the process
target cell. 5. Thheappaventiionatotebhg prodessing appardtus he i nage
nodi fyi ng means has functions of at |east inverting nodification of
inverting the i ndgsciibad abover hag thdi fotdowimgdrakbanks.he Torage dat a
symmetrical, and surroundi ng nodification of surrounding the inage.
incorporate data other than numerical or character data

(e.g., image or sound data) in a table, the data is
10 p;:ocessed by the data structure and r.nanagin:g _methed
different from those of processi'hg} numerical'and
character cell data. Therefore, for example, to
edit cell data when J.mage data ox sound data is
incorporated in the table, it is difficult for the user
15 to understand an operation for the above purpose due to
the difference between the operations for processing
the numeric.al or character data and image or sound
data, and the operation procedures are complicated.
Thus, the operatioh of treating image data and
20 sound data in the tabling process is complex, resulting
in low operability of. the table processing apparatus.
.Disclosure. of Invention | .
An object of the present invention is to provide
epparatus for processing a teble, in which
25 image data is stored as cell data of table data, so
that an operatio'x and procedure for processing the

image data as cell data (e.g., an image process of



e o

V3| SHEET |

»6 ..  second reading means for reading image da

wit h' i mage definition data, when the first . di scri min@t'i ng neans
discrimnate that the data in the ~~ designated cell §s{inrpgq,makggqant
the image data is 5 stored in the second stori.ng nean ;I ’

i mge editing means for editing the reag i mage _ dat

i mge definition data read along with ' the i mage data; and

first outputting neans for outputting data edited 10 by The 1 mage
editing megpg tiﬁlag'% Ao & %tfgutt B% the imagee¥adai@dacell.

4. The table procéssjng apparatus according to claim3, further

conpri si ngdeRiedatesyiGed Inedhhptable) can be simple and the manner
of the expressing cell data can be diversified, '

According to the present invention, there is provided
an apparatus for processing table data constituted by a
plurality of cell data arranged, comprising:

image data storage means for storing a plurality of
image data to be made correspondent with names;

table data storage means for storing the plurality of
cell data with identical data structure;

cell designating means for designating a target cell
to which an image is to be defined; ;

means for setting an image process condition to the
image definition target cell designated by the cell
designating means;

image data input means for reading image data from the
image data storage means, for editing the read out image
data in accordance with the image process condition set by
the setting means, and for storing the edited image data
into an input data area in the designated cell as input
cell data; _

first determining means for determining whether the
data format of the cell data in the table data storage
means corresponding to the cell designated as the process
target is numeric data, character string data, or image
data, when the cell data in the table data is sequentially
designated for a data processing;

second determining means for determining whether or
not the designated cell data stores the image data when the
first determining means determines that the cell data
format is the image data; and

an output means for outputting the image data in the
designated cell data to an output area of the process
target cell when the second determining means determines
that the image data is stored.



teading i mage.datd fronmithe. fisrst storing means with 15 .-

stored in the second storing neans:as :the: - i mage 4 -
corresponding to the designated. =~ ‘cell,” when the fiREPLALREENT SEEFEDD
means di scrim nate that the designated cell is ap i eTelrtant]
i mge data is not stored in the storage region of he2 agg@% 20
storing neans which corresponds to the ggsignated cel |. : s 3@_ The
t abl e processi ng apparatus according to claim 3, {f tther :
conpri sing: . second di scrim nating neans for jdi scrimnating

?he.fite.nane-

whet her i [p=o]e TR YA I lﬁﬁgﬁ%' data corre- 25 Spondimg—to
t he desi ggggggrggg’%&é%ﬂ%&@eégn S or#sgg nmeans;

i mge nodi fying neans for, when the second

FIG. 1 is a block diagram of a computer system
according to a first embodiment of the present invention;

FIG. 3 is a diagram showing a data structure of cell
data stored in the table data file shown in FIG. 1;

FIG. 3is a flowchart of an image definition process
executed by the computer system of the first embodiment;

FIGS. 4A to 4C are diagrams showing image definition



27 . di scrim nati ng neans d| nag< Ao e D
"data is added to the data of the desi gllmulllﬂn" 'm”“' ﬁzaA y 9'1 QE@T
the i mage data edited by the image g freans bhsed on the ingag
nodi fying data; and 5 second outputtlng means {of GOMAR igeg the
I mage data nodified by the i magé4nodi fyi ng meansf{tp the
out put region of the designated cell. 6. Al nmenory nedrum
i ncl udi ng conput er -readabl e ogran1codes for processing table datja
inaformof a 10 tabl e conS|st|ﬁé &MSa plurality of cells, said
menory nmedi um conpri si ng: a conputer-readable program
code storing data I ncludi n e data .in storing .device so as to
respectivelqy corA'és"i‘JBPl@r‘?Bu% 123 oqerges negol"'é1 éﬁ‘ g gonstituted, by

conput er - r gagsinl s PL PPr 8 66TE cﬁ@lfa caﬁedngamatdm@rls1ng whet her data in a
desi gnated cel | pf t he t abl e, dat a
image data storage means for storing a plurality of

image data to be made correspondent with names;

table data storage means for storing the plurality of
cell data with identical data structure;

cell designating means for designating a target cell
to which an image is to be defined;

means for setting an image process condition to the
image definition target cell designated by the cell
designating means; )

image data input means for reading image data from the
image data storage means, for editing the read out image
data in accordance with the image process condition set by
the setting means, and for storing the edited image data
into an input data area in the designated cell as 1nput
cell data;

first determining means for determining whether the
data format of the cell data in the table data stoiage
means corresponding to the cell designated as the process
target is numeric data, character string data, or image
data, when the cell data in the table data is sequentlally
de51gnated for a data processing;

second determining means for determining whether or
not the designated cell data stores the image data when the
first determining means determines that the cell data
format is the image data; and

an output means for outputting the image data in the
designated cell data to an output area of the process
target cell when the second determining means destermines
that the image data is stored.



be ‘pfocessed is nunerical data, char ge REP LC MIIT &

a. cbrrputer-readabl e program code forlmﬂmulﬂilmil]m"mg RE ILIAI t-ne uio-}!;g-ET
cell is discrimnated as inage data, * - t broﬁud’ng an e hased ¢n
the i mage data stored in the storing device in cqrrgggﬁﬁa da2® Wi {h
t he designated cell; and 25 a conput gr-lceadabl e progia
code for outputting 25 the produced inmage to an oytput region of th
desi gnat ed cell. 7. A nenmory me Iu......\,}ud.r‘.U

conputer-re&dablBhe ap@agaﬁnsgagcordlng to claim 1, wherein the image

PCT/ JP96/ 0 8 gram

codes for ggfcu? congégﬁgndgfgtlng Jmeans s?ts at leasf8 name of P&
image data to be read out from the image data storage
means, a display magnification and a rotation angle of the
image to be output to the output area of the designated

cell position,

3. The apparatus according to claim 1, further comprising
second output means for, when the second determining means
determines that the image data is not stored, reading out
from the image data storage means the image data
corresponding the image name of the image process condition
set by the setting means, for editing read out image in
accordance with the image process condition, and for
outputting the edited image data to the output area of the
process target cell.

4. The apparatus according to claim 1, further
comprising:

image modifying means for, when image modifying data
is appended to the target cell data, modifying the edited
image data in accordance with the image modifying data; and

second output means for outputting the image data
modified by the image modifying means to the output area of
the process target cell.

5. The apparatus according to claim 3, wherein the image
modifying means has functions of at least inverting
modification of inverting the image data, mirroring
modification of making the image data symmetrical, and
surrouhding modiffcation of surrounding the image.



table con5|st|ng of a plurality of cells, said nenory

conpri si ng: a comput er-readabl e pr ogr am cod REPLAQEMENFﬁgﬁHf&ﬂ'a
in a storing device input so as to respectively Cg lespona TO
cells on the table; a conputer-readable pro rcn1§gp

setting a tabl e cal cul ation fornula using cell gt ﬁ |nage
data correspond as variables, in a cell Bther t han t he 0 -
whi ch the data are input; a conput er-reada Ie‘im‘im'ébde
for, when exec alcul ati on based on the tabte—catTararion
formul a, I&ﬁ&ﬁ#ﬁP?%ﬁﬁbpﬁéPg oghﬁgﬁwéﬁgFespond to the cells
corresponding to variables included in the table cal cul ation

pr ocesel ng t he TG 1 rkedalr e RadbAORR: ﬁép%agPﬁgh%g SY8Eel T at i on

formul a; awtording to a fiastoepbodimerhdall thpr pgeaentodavéntiont putti ng
20 the | megf; Pr9CesSgdal B98mI8h8wiAg®d QYLBUE L ESL8Pe0b cel1
" data stored in the table data file shown in FIG. 1;
FIG. 3is a flowchart of an image definition process
executed by the computer system of the first embodiment;
FIGS. 4A to 4C are diagrams showing image definition
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