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INFORMATION PROCESSING APPARATUS

This invention relates to information processing apparatus, such
as information processing apparatus which is operable to process
predetermined information on the basis of coordinate data inputted from
suitable means such as a tablet. _

In this type of information processing system, it has been
proposed to control entry of and changes to various kinds of personal
information, such as address book, telephone directory and schedule
table, in a similar manner to a pocket book. Such systems are
disclosed in the present applicants' Européan~Patent applications Nos.
90313160.5 and 91302530.0 and Japanese Patent Application No 2 (1990)-
84318.

In such an information processing system, a display screen H is
switched according to the user's selection operation as illustrated in
Figure 1 of the accompanying drawings, and icons 14, 1B, ... are
displayed at the upper margin and the right hand margin of the display
screen H.

The user pens down the pen (not shown) on a required icon 1A, 1B,

.y and then the pen is moved to a predetermined position on the
display screen H. This causes a window W which corresponds to the
selected icon to be displayed at the travelled position, and according
to an indication within the window, personal information such as a
schedule can be controlled.

In this kind of information processing system, a schedule of a
‘day as inputted is displayed on the whole display screen, and it is
convenient for it to be possible to confirm with ease on which one of
all the pages the displayed schedule is placed.

Similarly, in the case in which the system is used as a word
processor, it is convenient for it to be possible to confirm with ease
which one of all the pages is the page being displayed.

As shown in Figure 2 of the accompanying drawings, it has been
proposed for this purpose that a bar chart such as a scroll bar BAR
should be displayed, for example, at a lower portion of the display
screen, the page displayed being confirmed by the scroll bar BAR.

More specifically, the scroll bar BAR is divided into divisional

areas equal to the total number of the pages, such that each divisional
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5 When an area corresponding to a particular page is penned down on

the scroll bar BAR, the display screen may be switched to the contents
of that page, and therefore turning over of pages can be achieved with
comparative ease,
However, when the total number of pages is increased as
10 illustrated in Figure 3 in the case of this technique, each area
becomes smaller in width, and hence when switching the display to a
desired page by penning down, it becomes increasingly difficult to
positively pen down the corresponding area.
For this reason, an increase in page number makes it difficult to
15 positively select pages, resulting in degradation in operation.
According to the present invention there is provided an
information processing apparatus comprising:
coordinate data input means for inputting coordinate data according to
a position of a movable means;
20  processing means for processing said coordinate data; and
detecting means for detecting a change of angle between said movable
means and a predetermined base position based on said coordinate data
S0 as to change a condition of a predetermined function.
A preferred embodiment of the invention provides an 1nformation
25 processing apparatus which is provided with coordinate data inputting
means such as a tablet for sequentially inputting coordinate data x and
y by operating a movable member such as a pen, the coordinate data
corresponding to the position of the movable member. Angle detection
means detects a change in the angle from a predetermined reference
30  position towards the movable member on the basis of the coordinate data
x and y, and a rotational operation amount of the movable member is
inputted on the basis of the detection result of the angle detection
means. _
By detecting a change in angle from the predetermined reference
position to the position of the movable member (detected on the basis
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of the coordinate data x and y consecutively inputted), the rotational

operation amount of the movable member can be positively inputted with
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:%n H. The user pens down the pen (not shown) on a required

icds 1A, 1B, 20 ..., and then the pen is noved to a predeterm ned

posgti on on the di splay screen H. This causes a w ndow W which
corgesponds to the selected icon tgp be displayed at the travelled
posgti on, and according to an indication within the wi ndow, personal

I nfgrmati on such as a schedul e can be controlled. 25 In this
ki n§ of i nfoeasat.i on processing system a schedule of a day as inputted
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5 member on the basis of coordinate data consecutively inputted. The
preferred embodiment is therefore capable of positively selecting (or
turning over) a required number of pages. '
The invention will now be described by way of example with
reference to the accompanying drawings, throughout which like parts are
10 referred to by like references, and in which:

Figure 1 is a schematic diagram showing the image on a display
screen of a previously-proposed information processing system;
Figures 2 and 3 are schematic diagrams illustrating the display
of a previously-proposed scroll bar;
15 Figure 4 is a perspective view of an information processing
system;
Figure & 1is a schematic block diagram of the information
processing system of Figure 4;
Figure 6 (formed of Figures 6A to 6C) is a flow chart
20 illustrating the operation of page selection according to one
embodiment of the present invention; and
Figures 7 to 12 are schematic diagrams illustrating various
aspects of the operation thereof.
Figure U4 shows the overall external appearance of an information
25 processing system 1, which is made portable by arranging casings 4 and
B to be foldable by means of a hinge 2.
‘The casing B is provided at its front with a microphone 3, by
means of which voice messages can be inputted.
On the upper surface of the casing B, there are arranged key
30 switches 4a to 4d, by which operation of the information processing
system 1 can be switched according to requirements.
A liquid crystal display panel 5, which has a transparent
j electrostatic capacity type tablet mounted on it, is arranged in the
casing B. It is possible to display desired personal information
35 through the liquid crystal display panel 5 as well as other displayed

items such as windows and icons.

A pen 6, which can be stored in a recess in the casing A when not

This Sheet Has Been Replaced

LT




whEch one of all the pages i s the page being displ ayed. As

sh@wn in Figure 2 of the acconpanying drawi ngs, it has been pr oposed
fog this purpose that a bar chart such as a scroll bar BAR shoul d be
di §pl ayed, for exanple, at a | ower portluon of the display 35 screen, the
page di spl ayed being confirned by the scroll bar BAR Mor e
spgecifically, the scroll bar BAR is divided into divisional ar eas
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data is inputted through the tablet. This enables display positions of
windows to be switched and personal information to be controlled
according to requirements on the basis of the coordinate data.

5 The casing A is provided at its right side edge with actuating
elements 7, which may consist of a recording actuating element 7a, a
reproduction actuating element Tb, a stop actuating element Tc and a
volume adjustment actuating element 7d; by operating the actuating
elements 7, a voice which has been picked up by the microphone 3 can

10 first be recorded and then reproduced.

On the upper surface of the casing A, there is arranged a .
loudspeaker 9 as well as a power switch 8, and by means of this
loudspeaker 9, the voice which has been picked up by the microphone 3
may be monitored. In addition, by placing the mouthpiece of a

15 telephone against the loudspeaker 9, personal information may be
transmitted along the telephone line.

Furthermore, on the upper surface of the casing A, there are
: arranged key switches 11a and 11d in addition to an electric cell
i receiving portion 10. In addition to the key switches 4a to Ud, these
20  further key switches 11a and 11d enable the operation of the
information processing system 1 to be switched according to
requirements.,

In a signal processing circuit of the information processing
system 1 as shown in Figure 5, the power switch 8, the actuating
25 elements 7 and the key switches 1la to 11d are connected to a power
supply circuit 21, and this enables the information processing system

1 to be turned on by switching the power switch 8 on.

When the actuating elements 7 and the key switches 11a to 11d are

activated in addition to the power supply operation, the power supply
30 circuit 21 sends control data to a key interfacing circuit 22.

The key interfacing circuit 22 sends out the control data, which
has been sent from the power supply circuit 21, to a central processing
unit (CPU) 24 through a bus 23, and the operation of the information
processing system 1 is switched as a result.

35 The key interfacing circuit 22 sends out the control data in a
similar manner in the case when the key switches lHa to 4d are turned

on, so that the operation of the information processing system 1 is
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2‘_"_a¢ea corresponds to each page of the information processing system
Fuy thernore, an area KR which corresponds to the displayed page can be
i nflicated with contracting brightness, so that the displayed page is

i nflicated. 5 When an area corregponding to a particular page is
pehned down on the scroll bar BAR, the display screen may be sw tched
tolthe contents of that page, and therefore turning over of pages can
belachi evedswitiched in mspyaeato tiee eaPeration of the key switches lYa to 4d.

The CPU 24 can access a read only memory (ROM) 25 and a random
access memory (RAM) 26 through the bus 23, and the processing program
of the ROM 25 {s executed thereby in response to the operation of the

5 actuating elements.

In this event, the CPU 24 can renew personal information stored

in a back-up memory circuit 28 or may register it in the back-up memoby
circuit 28 by accessing the latter, the back-up memory circuit 28 being
connected to a back-up cell 27. The personal information is displayed

10  on the liquid crystal display panel 5 as required.

More specifically, the CPU 24 outputs personal information, which
has been accessed according to a processing mode, to a display
controller 29, and thereby renews the contents of a video memory
circuit (V-RAM) 30, so that the display on the liquid erystal display

15 panel 5 is renewed.

Furthermore, the CPU 24 reads in coordinate data of the pen 6,
when penned down on a tablet 32, through a tablet interface eircuit 31,
and is operable to move a window, for example, to the penned up
position or to store the window.

20 This causes the operation mode of the information processing
system 1 to change, for example to switch to a mode of the schedule as
described with reference to Figure 1, and if necessary, a predetermined
window W for modifying a schedule, for example, can be displayed by
moving the pen 6 along the surface of the tablet 32 to a desired

25 position after the pen 6 is penned down on an icon.

‘ The CPU 24 may also control a solid state component record

é processing circuit 33 according to the control data outputted from the
key interfacing circuit 22, as a result of which a voice message picked
up by the microphone 3 is recorded in the back-up memory circuit 28

30 and, if necessary, reproduced from the loudspeaker 9 through an adder
circuit 34.

The CPU 24 additionally controls a dialler circuit 35 which
generates dual tone signals of the so-called push phone dialling system
to the loudspeaker 9 through the adder circuit 34 on the basis of phone

35 number information which is 1included in the stored personal

a
‘1

information.

The CPU 24 is also provided with the time information from a
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*W, when the total nunber of pages is increased as 10 illustrated in
* 3 in the case of this technique, each area becones smaller in

. d@, and hence when switching the display to a desired page by
pengng down, it becones increasingly digficult to positively pen down
t he orresponding ar ea. For this reason, an increase in page

er mekes it difficult to 15 positively select pages, resulting in
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di nat e dafin@oroitdon. detecting neans for detecting a change of angle

cen S%I d m)vabljhe bus 23 1is connected to an Integrated circuit (IC) card
interface circuit 38 and an extension interface circuit 39. This
enhances the processing capacity of the information processing system
1 by allowing an IC card 40 to be connected to the IC interface circuit
38, and enables modem communication through the extension interface
10 circuit 39 according to requirements.

Page selection or turning over operation of the preferred
embodiment will now be described.
If after having been penned down on a predetermined icon, the pen
6 is moved to a display area ARDP (Figure 1) of the following page data
15 in a condition that a desired page is displayed as well as a scroll
bar, in this embodiment the CPU 24 is operable to cause a jog dial JOG
to be displayed at that position of the pen, as shown in Figure 7.
In this state, the CPU 2U executes the routine shown in Figure 6,

and thus turning over of pages can be performed by switching the
20 display screen to the user's desired page.

More specifically, the CPU 24 moves from a 'start' step SP1 to a
step SP2 in which the coordinate data of the pen 6 is detected by
reading in the coordinate data from the tablet interface circuit 31.

The CPU 24 then proceeds to a step SP3, where on the basis of the

25 output-data from-the tablet interface circuit 31 it is judged whether
or not the pen 6 has been penned down.

If a negative result is obtained in the step SP3, the CPU 24
returns to the step SP2, and thus the loop of the steps SP2-SP3-SP2 is
repeated until the pen 6 is penned down.

30 When the pen 6 has been penned down, an affirmative result is
obtained in the step SP3, and therefore the CPU 24 goes to a step SP4
in which it is judged whether or not the coordinate daﬁa x0 and yO read
in the step SP2 satisfy the following equation:

(0 - xc)2 + (yo - yc)2 = 2 (1)

35 where xc and yc represent coordinate data of the centre K of the
displayed jog dial JOG, and r represents the radius of the jog dial
JOG. Thus, it is judged whether or not pen-down has taken place on the
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goes to a step SP6 in which it sets the coordinate data x¢ and yc of
the centre K of the jog dial JOG to default values xc0 and ycO of the
10 centre point KO, and then goes toc a step SP7 in which the direction¢g 0
(expressed as an angle with a predetermined reference rotational
direction) from the point KO towards the pen-down point PO (coprdir{ate
data x0 and y0) is detected and the result of the detection is stored
in the register,.

15 Subsequently, the CPU 24 goes to a step SP8, where as shown in
Figure 8, coordinate data x1 and y1 are accepted from the tablet
interface circuit 31. Then, in a step SP9, it is judged whether or not
penning up has taken place.

If a negative result is obtained in the step SP9, the CPU 24 goes

20 to a step SP10 to detect a direction (D1 of the point P1 of the
coordinate data x1 and y! as viewed from the centre point KO, and then
proceeds to a step SP11, in which an angle Awl between the directions
W0 and W1 is detected by executing the following equation:

Awl = wl - Wwo ...(2)

25 This enables the CPU 24 to detect on the basis of the centre
point KO the amount of rotation of the pen 6 after pen-down on the jog
dial JOG has taken place.

When the angle A1 is detected, the CPU 24 goes to a step SP12
in which the following equation is executed:

30 ap -l ...(3)

45 '
and thus the number AP of pages the angle Ags! corresponds to is
detected on the basis of 45° per page.
Then, the CPU 24 proceeds to a step SP13, where it is judged

35 whether the number of pages AP detected in the step SP12 is zero or

not. When a negative result is obtained, the CPU 24 goes to a step

SP14 to output personal information of the page, which is opened by
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turning over AP pages from the displayed page, to the display
controller 29,
This causes the page advanced by AP pages to be displayed when
the user turns the pen 6 in the clockwise direction on the jog dial
5 JOG. On the other hand, when the pen 6 is rotated in the anti-
clockwise direction, the page preceded by the number AP of pages is
displayed. Thus pages are turned over in proportion to the rotation of
the pen 6. . .
Simultaneously, the CPU 24 switches the &isplay of the scroll bar
10 by the number of pages turned over, and the display of the scroll bar
is thereby renewed.

In this manner, the angle AW is detected by sequentially
detecting the coordinate data on the tablet 32, and by repeated turning
over of pages by the angle Awit is possible to turn over pages as if

15 an actual jog dial has been operated. Thus, the information processing
system 1 is enhanced in use,

In the case where a jog dial JOG is displayed on a display panel
as in this embodiment and the pen 6 is rotated on the jog dial JOG, the
user might operate the pen 6 while, for example, watching the display

20 of the scroll bar rather than the jog dial JOG. ‘

In such a case, as shown in Figures 9 and 10, the pen & does not
follow a single locus along the circumference of the circle of the jog
dial JOG, but various loci of which the centre gradually move as the
pen 6 moves.

25 Thus, as shown in Figure 11, coordinate data inputted through the
tablet 31 is inputted so as to move towards or away from the centre
point KO. It i{s therefore not possible to turn over a number of pages
to correspond to the user's intention by detecting the rotational
operation amount solely with reference to the centre point KO.

30 In the case when the centre of rotation is moved excessively, the
‘direction of the change of the angle can be detected in the opposite

direction about the centre point KO, and hence it may be difficult to
turn over pages as desired.

i
i
%

In order to avoid this, in this embodiment the centre point KO is
35 renewed to correspond to the distance from the centre point KO to each

point P1, P2, ..., and thereby a number of pages which correspond to
the user's Iintended operation are turned over.




The preferred enbodi nent accordingly is capable of
ting a rotational operation anbunt with ease by detecting a change
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5  point P1 is thereby detected. Then, the CPU 24 proceeds to a step SP16
in which it is judged whether or not the following equations are

satisfied:
@ >0? ..o (5)
D =T .--(6)

10 and thus it is judged whether or not the distance d is larger than the
predetermined value (in this case the value r represented by the
equation (6)).

fs shown in the example of Figure 8, the point P1 is within the
Jog dial JOG, and hence an affirmative result is obtained. Thus, CPU
15 24 goes to a step SP17, the register being renewed from the direction
w0 to the direction ¢1. Thereafter, the CPU 24 returns to the step
SP8. _

Therefore, as shown in Figure 12, the CPU 24 repeatedly performs

the steps SP8-SP9-SP10-SP11-SP12-SP13-SP15-SP16-SP17 on a subsequent

20 point P2, and the coordinate data x2 and y2 of the point P2 is read in
to detect the direction w2. Then, the angle Aw2 is detected from the
direction w?2 and the direction ¢3! in the register.

Furthermore, pages are turned over according to the angle Dw2,
and the it is judged whether the distance d2 from the centre point KO

25 to the point P2 satisfies the equation (5), after which the CPU 24
proceeds to the step SP17.

In this manner, the CPU 24 sequentially performs turning over of
pages'on the basis of coordinate data of the points PO, P1, P2, P3 and
P4, and judges whether or not the distances d1, d2, d3 and d4 to the

30 centre point KO are smaller than the predetermined value.

When as in the point P4 shown in Figure 12, coordinate data is
detected outside the circumference of the jog dial JOG by moving the
locus of the pen 6, a negative result is obtained in the step SP16, and
thus the CPU 24 proceeds to a step SP18.

35 In the step SP18, the CPU 24 detects coordinate data xc1 and yci
which is away from the point P4 at a distance of r on the line between
the centre point KO and the point P4, and then proceeds to a step SP19,
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_ffés 2 and 3 are schematic diagrans illustrating the display of a

pre® ousl y- proposed scroll bar; 15 Figure 4 is a perspective view of
an @ghformation processing system Figure 5 is a schematic
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Fig@we 6 (forned of Figures 6A to 6C) is aflowchart 20 iIIustratlng
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operation of t:he pen 6 this enables the centre point to be modified

5 according to the displacement of the centre.

When the centre point K1 is renewed, the CPU 24 proceeds to the
step SP17 in which the direction W 4 from the centre point K1 towards
the point P4 is detected again. The contents of the register are
renewed to the detected direction W4,

10. With reference to the subsequent point PS5, the direction ¢ 5 is
detected on the basis of the renewed centre point K1, and then the
angle Aw5 between the re-detected direction &k and &35 is detected.
Thus, turning over of pages is performed according to the angle A w5.

Even if the rotational centre of the pen 6 is moved, the

15 rotational amount can be detected to correspond to the movement of the
rotational centre by renewing the centre point K according to the
distance d to the centre point. Thus, it is possible to turn over a
number of pages as required by the user.

Moreover, even in the case of excessive displacement of the

20 rotational centre, turning over of the desired number of pages can
still be achieved.

It is possible to obtain high accuracy measurement results, which
match the user's intended operation, with a simple construction by
detecting a change in angle to the centre point, effectively renewing

25 the centre point in this fashion.

Thus, in the CPU 24, turning over of pages is achieved on the
basis of coordinate data sequentially inputted. When pen-up takes
place, an affirmative result is obtained in the step SP9, so that the
routine is terminated in a step SP20.

30 .In this embodiment, the tablet 32 and the tablet interface
circuit 31 constitute coordinate data inputting means which
sequentially inputs the coordinate data by operation of the pen 6 which
forms the moving member, the coordinate data corresponding to the
positions of the movable member, The CPU 24 constitutes angle

35 detection means for detecting a change in angle from the centre point

as the predetermined reference position towards the position of the
; movable member on the basis of the coordinate data.
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Bt j%e fol dabl e by neans of a hinge 2. The casing B is provided
at ixs front with a mcrophone 3, by means of which voi ce nessages can
be i@putted. _ On the upper surface of the casing B, there are
arr amged key 30 switches 4a to 4d, by Whi ch operation of the information
Rr.lo ss:jng system 1 can be sw tched accordi ng to requirenents.
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a regess in tbhgetbasiwith Ahemno]dopar In this state, the pen 6 is penned down

5§ on a predetermined icon, and is then moved to the display area ARDP,
causing the jog dial JOG to be displayed at the travelled position.

When the pen 6 is moved along the jog dial JOG in a direction to

turn over pages after having been penned down within the jog dial JOG

in this state, coordinate data of the pen 6 is consecutively détected.

10 On the basis of the coordinate data, a change in angle of the

direction of the pen 6 from the centre point is detected, and a number

AP of pages corresponding to the amount of the change in angle are
% turned over.

Thus, pages can be turned over witﬁ a simple operation as if an

15 actual jog dial JOG is being operated, and hence the information
processing system 1 is improved in use.

For each coordinate data, the distance d to the centre point K is
detected. When the distance d is larger than a predetermined value D
(=r), the centre point is renewed, and on the basis of the centre point

20 a change in angle of the direction of the pen 6 is detected.

Thus, even if the rotational centre of the pen 6 is moved, the
operation amount can be detected by renewing the centre point according
to the movement.

In the foregoing embodiment, an electrical capacitance tablet is

25 used, but the present invention is not limited to this type of tablet.
Other coordinate ihput means, such as a write pen, a mouse or a
pressure sensitive tablet, may instead be used. In these cases, the
write pen and the mouse constitute the movable member for inputting
coordinate data.

30 In the above description of the embodiment, it is stated that the
centre point is renewed when the distance d to the centre point K
becomes larger than the radius r of the jog dial. The present
;nvention is not limited to this, and the centre point may be renewed
if the distance becomes larger than a different value, for example r/3.

35 Alternatively, the centre point may be reset on an extended line
which interconnects each point P to the centre point when the distance

i d becomes smaller than a predetermined value.
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in use, is penned down on the tablet as a result of which
I nat e data is inputted through the tablet. This enables display
i ons of

12

Iﬁ addition, in the embodiment previously described, the present
invention is applied to an information processing system which controls
personal information. However, the present invention may instead be
applied to other cases: for example, to a word processor for turning

5 over pages; to the formation of a bar chart or the like; or to the
remote control commander of a video tape recorder for frame advancing

or variable speed reproduction.

b 2L R  rwea .
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o o o oou ot o on i ne st o” o "ehe coor ot nar AN UNFEHN 100
fasing Ais provided at its right side edge with acttatfngd " élefrents

7, ich may consist of a recording actdating el enent 7a, a

repr @duction actuating elenment 7b, a stop actuating elenent 7c and a

vol u adj ust ment actuating el enent 7d; by operating the actuating
elemints 7, a voice which has been pi BA¥Sp by the m crophone 3 can 10
fihrs be recorded and then reproduced. 01 t he upper surface of
the qasing A there js arranged a | oud eaker as well as a power
switdh 8, and by r@@a*&f%ﬁat'? i grocessing, gRRASALS, FOET iﬂ? $v0| ce whi chphas been

pi ckdd up by dobed inace oqmnmpat meansnam ba&2hofurt dnpatting |avondidiaté clataby
Blafglc zgl t Be. oarcfré dqgﬁce glt on ot‘el enpovgglee ggﬁ;sn(sg) t he | oudspeaker 9,
processing means for processing said coordinate data; and

detecting means (24) for detecting a change of angle between said
movable means (6) and a predetermined base position based on said
coordinate data so as to change a condition of a predetermined

j 10  function.
2. Apparatus according to claim 1 wherein said coordinate data input
; means comprises a tablet (32) and said movable means comprises a pen
(6).
15
3. Apparatus according to claim 1 or claim 2 wherein a circular

image forming a dial is displayed on a display (5) so as to guide
movement of said movable means (6).

20 4. Apparatus according to claim 3 wherein said predetermined base
position is the centre of said circular image.

5. Apparatus according to claim 3 or claim 4 wherein said display

(5) is positioned under said tablet (32).

25 : ' _
6. Apparatus according to claim 5 wherein when said pen (6) is
penned. down to a predetermined area of said image, said processing
means is changed to a mode for detecting the rotational angle.

30 7. Appafatus according to claim 6 wherein said predetermined

function is changed according to the rotational angle based on a
predetermined base angle.
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‘gnsnmtted al ong the tel ephone line. Furt her N
ace of the casing A there are arranged key sw {Tﬂlmmllm ﬁmﬁ]m

trg
Su

infaddition to an electric cell {‘fceivi ng portion 10.*In® addi tiof to
thq@ key switches 4a to 4d, these 20 urther key switches 1la and 11d
endble the operation of the I nformati on processing system1 to be

swigt ched agcor diglari€us accord®HithCRBALST wherein whe IsgidarF%ingragL ocessi ng
cifdecuit of the infornation processing system T 35 Soun Th H gure 5,

thd power SRFTRERE gto (Wacecsaldt pinsuder imagenknias cAogkniseheenasy said ches 1la

tolld arepeannesaiiaed fanétiBRVEY set to fIPRIsK, CirldCWhén 3d1d PBH (6B Sienabl es
to be turned on by switching the

thg i nfor | O rQcessi n ystem 1 y
poder swi {rgélé@@s‘ﬂm trace 314 °§Wéﬁ' dFReeath a3 @Y BPefiise Sersangathe key
swijt che® 1peedebertidedifenction is set to decrease.

9. Apparatus according to claim 8 wherein when a distance between
sald coordinate .data of said penning down position and said '
predetermined base position is greater than a predetermined distance,
10 said processing means is operable to change coordinate data of said b
centre point of said circular image.

0. Apparatus according to claim 9 wherein said predetermined
function is turning a page image on said display (5) for use in it
15  electronic memorandum apparatus. :
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aqtivated in addition to the power supply operation, the power supply 30
cijcuit 21 sends control data to a key interfacing circuit 22.

The key interfacing circuit 22 sends out the control data, which has
been sent fromthe power supply circuit 21, to a central processing

unft (CPU) 24 through a bus 23, and th# operation of the information

prpcessing systeml1l is swtched as a result. 35 The key
inferfacing circuit 22 sends out the control data in a simlar manner
infthe case when the key switches 4ABBERMA are turned on, so that the

oppration of the information processing system1 is

INFORMATION PROCESSING APPARATUS

5 An information processing apparatus (1) has a coordinate data
inputting means (31, 32) for sequentially inputting coordinate data by
operation of a movable member (6), the coordinate data corresponding to
the position of the movable member (6). The movable member is a pen
(6), a change of the moving angle of its locus being detected by a

10 detecting means (24) as an angle between the position of the pen (6)
and a predetermined base position based on the coordinate data., The
base position is displayed on a display (5) as a circular image in the
form of a dial on which the pen (6) may be penned down so that a
processing means detects the rotating angle of the pen (6) to change a

15 function to be processed. In one arrangement, the circular image acts

as a Jjog control, rotation of the pen (6) causing turning of page
numbers,
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_ -
ed in response to the on ope“ka<on of the key switches 4a to 4d.
U 24 can access a read only nenory (ROM 25 and a random access

(RAM 26 through the bus 23, and the processing program of the
i s executed thereby in response to the operation of the 5
ing el enents. In this event, the CPU 24 can renew persona

tion stored
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H&a back-up menory circuit 28 or nay register it in the back-up nenory
igcuit 28 by accessing the latter, @ﬁCk up nmenory circuit 28 being i
Wnected to a back-up cell 27. The information is displayed 10

qthe liquid crystal display panel 5 as required. Mor e
®cifically, the CPU 24 outputs personal information, which has been
dessed according to a processing node, to a display controller 29,
¢ thereby renews the contents of a video nenory circuit (V-RAM 30,
soithat the display on the liquid crystal display 15 panel 5 is renewed.
Furthernore, the CPU 24 reads in coordinate data of the pen 6, when
penned down gn g tablet 32, through a tablet interface circuit 31, and
i's operablefto f®&e a window, fg¢r exanple, to the penned up position
or to store{thejwindow. '
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- Thi s causes the operatio de of the information processing
syst®m 1 to change, for exanple to {©h to a node of the schedul e as

desdli bed with reference to Figure 1, and if necessary, a predetermnm ned
wi nd@w W for nodifying a schedule, for exanple, can be displayed by
novilg the pen 6 along the surface of the tablet 32 to a desired 25
posi@ion after the pen 6 is penned down on an_icon. ... The CPU 24

Al so control a solid st
acco§ding to the control data
c!rc'it 22, as a result of wyi

gRQonent record processing circuit 33
s fromthe key interfacing
e nessage picked up by the

m cr gphone 3 is recorded in/the M@ory circuit 30 - and, if
necessary, reproduced fro i et 9.t hrough adder . circuit
' \ |l er circuit 35 which

34. | The CPU 24/3 rels a diad
o =
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t es dual tone signals of the so-called push phone dialling system

| oudspeaker 9 through the an circuit 34 on the basis of phone 35
information which is inc (% in the stored personal

111, et i on. ‘The CPU 24 is also provided with the tine
€ tionfroma

CPU
> {2z
5 v-rRAMK= N
t I 32, 5
RAM K= 30 20 )
2% | k=T ITF TBLT
BMEM'M ' 13/ e
\28 — T 6
27 ~SCR - -
TIM == o g3 l |
\
_1?}_ 36 ¢=§>.,Pllz_ — K-%/ 1l }"’ q
37 | |
| kAT 35
| 92 s T
Oy,
Loy T
=T TTF ——l ICC fla
z
38 !
. - 40
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~timer 36 which is maintained actuated by the back l,;p cell 27 with

MR- ence to a crystal resonator g nd thus personal information,
fh as the schedul e, can be cont I‘(Sd with reference to the tine
Dr mat i on. 5 ‘The bus 23 is connected to an integrated circuit
) card interface circuit 38 and an extension interface circuit 39.
5 " enRaricés "'t he "processing capacity of the information processing
' em 1by allowing an IC card 40 to be connected to the IC interface
| Uit 38, and enabl es nodem communi.cation through the extension

ntrface 10 CI rcuit 39 accordin lms
] - START

4
READ IN DATA
-FROM TABLET. |

COORDINATE. -DF -REN DOWN 1S
NVITHIN. ARER QOF JOG DIAL 2

YES \5P4

[INITIAUZE CouNTER]
¢ - gp§

[SET CENTER POINT
OF DIAL

| ~SP6
CALCUCATE DIRECTION OF POINT
P(LY) AS VIEWED FROM CENTER PoNT | SPT

READ "IN DATA
FROM TARLET

\ <ps

S

5P20
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2k sel ection or turning over operation of the preferred enbodi nment
how be descri bed. If gfter having been penned down on a

eterm ned icon, the pen 6 i 1a ed to a display area ARDP (Figure
JRf the foll ow ng page data 15 in condition that a desired page is

'Y ayed as well as a scroll bar, in this enbodinment the CPU 24 is

M abl e to cause a jog dial JOG to be displayed at that position of

@@ pen, as shown in Figure 7. In this state, the CPU 24

dgutes the routine shown in Figure 6, and thus turning over of pages
n§ be performed by switching the 20 di splay screen to the user's desired
page. More specifically, the CPU 24 noves froma 'start' step
SP1ito a step SP2 in which the coordinate data of the pen 6 is

detected by - reading in the coordi e data fromthe tablet interface
circuit 31. _

_{CALCULATE DIRECTION OF POINT P(X,%) AS.
VIEWED FROM CENTER POINT.

I <= 5P
(ALCULATE OIFFERENCE fio- BETWERN ]
[ THE PREVIDUS AND CURRENT DIRECTIONS

' v - 5Py
CALCULATE AMOUNT 10 CHANGE
: - PAGES FROM W
N\ gp
IS AP ZER0T S1E
» SPI3
DISBLAY TAGE DATA 4P
FORWARD (BRACKWARD) SPU
CALCULATE DISTANCE FRON POINT
P, %) T0 CENTER PANT _
N~ spib

S ‘DISTANCE {U\R&ER TH S
PREDETERMINED VALVE ¢

go | N
F1G. 6B
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B-PU 24 then proceeds to a step SP3, where on the basis of the 25

Mt data fromthe tablet interface circuit 31 it is judged whet her

bt the pen 6 has been penned doyn. If a negative result is
ned in the step SP3, the CPUZ4\O returns to the step SP2, and thus
oop of the steps SP2-SP3-SP2 is repeated until the pen 6 is

ed down. 30 When the pen 6 has been penned down, an affirmative

t is _Obtained in the step SP3, and therefore the CPU 24 goes to a
SP4 in which it is judged whether or not the coordinate data xO
@y O r ead in the step SP2 satisfy the follow ng equation:
(xO%- xc)[err] + (y0 - yc)[err] =r[err] 35 where xc and yc represent
cooldi nate data of the centre K of the di spl ayed jog gkal JOG and r
rep;esents the radius of the jog dial 6;?

CULCULATE POINT. ON LINE PO AT A
DISTANCE FROM POINT-P ..

‘L _-spi§
RENEW CENTER POINT

f
RECORD. DIRECTION OF POINT PCZ, )
AS VIEWED FROM CENTER POINT

é) N spi

FIG 6C
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‘3 Thus, it is judged whether or not pen-down has taken place on the
) - displayed jog dial JOG

8\\0

JOG

PO(%0,%0) -

FIG. 7
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éa negative result is obtained in the step SP4, the CPU 24 returns
‘he step SP2, and thus the | oop hé st eps SP2- SP3- SP4- SP2 IS
ated until the pen 6 has been p d down on the jog dial JOG 5

the pen 6 has been penned down on the jog dial JOG an affirmative
®It is obtained in the step SP4, and thus the CPU 24 goes to a step
M in which a counter is cleared. Then, the CPU 24 goes to a step SP6

@hi ch it sets the coordinate data xc and yc of the centre K of the
@ dial JOGto default values xcO and ycO of the 10 centre point KO, and
) goes to a step SP7 in which the direction [err] O (expressed as an
q e Wth a predeterm ned reference rotational direction) fromthe
poi’nt KO towards the pen-down point PO (coordinate data x0-and y0) is

detected and the result of the detectiogn js stored in the register.

G

FIG. 9

S

JoG

%

FlG.
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15 : Subsequently, the CPU 24 goes to a step SP8, where as shown in
Figure 8, coordinate data x1 and y1l arggs&septed fromthe tabl et
interface circuit 31. Then, in a step it is judged whether or not

penni ng up has taken pl ace. If a negative result is obtained in
the step SP9, the CPU 24 goes 20 to a step SP10 to detect a direction
[err]1 of the point Pl of the coordinate data x1 and yl1 as viewed from
the centre point KO, and then proceeds to a step SP11, in which an
angle [err]1 between the directions [err]0 and [err]1l is detected by
executing the foll ow ng equation: [err]l =[err]1 - [err]O

...(2) 25 This enables the CPU 24 to detect on the basis of the
centre poi nt KO t he anount of rotatiQﬁ_of Eﬁ) pen 6 after pen-down on

the jog di al JOG has taken pl ace

P3
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erf

on the (basizsFoR 45t er{r] per page.

step {SR13, where it isjjudged 35 whethernt the nunbé’r of pages AP det ect ed

In the step SPI2—is—zefo or not. When a negative result is obtained,

t he

U 24 goes to a s

10

15

20

30

35

- ep
page, whi ch is opened by INFORMATION PROCE

APPARATU

This invention relates to information processing apparatus, such -

as information processing apparatus which is operable to prbeess
predetermined information on the basis of coordinate data inputted from
suitable means such as a tablet. .

_ In this type of information processing system, it has been
proposed to control entry of ‘and changes to various kinds of personal
information, such as address book, telephone directory and schedule
table, in a similar manner to a pocket book. Such systems are
disclosed in the present applicants' Européan- Patent applications Nos.
90313160.5 and 91302530.0 and Japanese Patent Application No 2 (1990)-
84318.

In such an information processing system, a display screen H is
switched according to the user's selection operation as illustrated in
Figure 1 of the accompanying drawings, and icons 14, 1B, ... are
displayed at the upper inargin and the right hand margin of the display
screen H. |

The user pens down the pen (not shown) on a required icon 1A, 1B,
..oy and then the pen is moved to a predetermined position on the
display screen H. This causes a window W which corresponds to the
selected icon to be displayed at the travelled position, and according
to an indication within the window, personal information such as a
schedule can be controlled.

In this kind of information processing system, a schedule of a
‘day aé inputted is displayed on the whole display screen, and it 1is
convenient for it to be possible to confirm with ease on which one of
all the pages the displayed schedule is place&.

Similarly, in the case in which the system is used as a word
processor, it is convenient for it to be possible to confirm with ease
which one of all the pages is the page being displayed.

As shown in Figure 2 of the accompanying drawings, it has been
proposed for this purpose that a bar chart such as a scroll bar BAR
should be displayed, for example, at a lower portion of the display
screen, the page d:isplayed being confirmed by the scroll bar BAR.

More specifically, the scroll bar BAR is divided into divisional
areas equal to the total number of the pages, such that each divisional

SP14 to OUtS%ING personal information 23kl he

e |

L

N ",%eyg_i_ S detected, the CPU 24 goes/to a step SP12 in
oW ngtfdqdation is executed: 30 [err] and t hus
err] P of lpages the angle [err]1 corresﬁ{onds tois Y det ect ed

Then, Yihe CPU 24 proc’eeds to a

ix

e



8 turning over [err]P pages from the displdy 2] dl,sp,l ay
controller 29. Thi s causes the page advgn %SEW%\ a es to ,
be di spl ayed when the user turns the pen 6 injthe cl ockw se d ijr ction
on the jog dial 22 FEB 1997 f

L i

area coéresponds to each page of the information processing system.

Furthermore, an area KR which corresponds to the displayed page
can be indicated with contracting brighthess, so that the displayed
page is indicated. '

5 When an area corresponding to a particular page is penned down on
the scroll bar BAR, the display screen may be switched to the contents
of that page, and therefore turning over of pages can be achieved with
comparative ease.

However, when the total number of pages is Increased as

10 illustrated in Figure 3 in the case of this technique, each area

becomes smaller in width, and hence when switching the display to a

desired page by penning down, it becomes increasingly difficult to
positively pen down the corresponding area.

For this reason, an increase in page number makes it difficult to

15 positively select pages, resulting in degradation in operation.

According to the present invention there is provided an
information processing appératus comprising:
coordinate data input means for inputting coordinate data according to
a position of a movable means;
20 processing means for processing said coordinate data; and
detecting means for detecting a change of angle between said movable
means and a predetermined base position based on said coordinate data
so as to change a condition of a predetermined function.
A preferred embodiment of the invention provides an information
25 processing apparatus which is provided with coordinate data inputting
means such as a tablet for sequentially inputting coordinate data x and
y by operating a movable member such as a pen, the coordinate data
corresponding to the position of the movable member. Angle detection
means dete_ets a change in the angle from a predetermined refei-ence
30 position towards the movable member on the basis of the coordinate data
x and y, and a rotational operation amount of the movable member is
inputted on the basis of the detection result of the angle detection
means. .
By detecting a change in angle from the predetermined reference

35 position to the position of the movable member (detected on the basis
of the coordinate data x and y consecutively inputted), the rotational
operat ion amount of the movable member can be positively inputted with



5 JOG On the other hand, when the pen 6 is rotated in the anti -

cl ockwi se direction, the page preceded by the nurﬁgg[ﬁg{ﬁ dd P of - Pgges Is°

di spl ayed. Thus pages are turned over in proporjtiQn- he rotét ifon of

t he pen 6. Si nul t aneously, the CPU 44 smntches the display of
the scroll bar 10 by the nunber of pageg turrjed grsrrngsz he di splay of
the scroll bar I s thereby renewed. In this manper, the
angle [err] is detected by sequentially dﬁtectlng The~ctoot di nat e data
on the tabl et &Be.and by repeated turning over of pages by the angle

[err] it is possibldhet ?rét‘éhrf]bfdoc\!ﬂodﬂ?e%sa&%r&ﬁup#? is @éba%ié%' 1}1;919. ﬂi has

been operated. Thus, ormat1 on proce stem anced

in use. rotatiqnal; eperation ameunte with egseliby mm m@pn&g/éa mxla
di spl ay panel from a predetermined reference position to the position of the movable

5 member on the basis of coordinate data consecutively inputted. The
preferred embodiment is therefore capable of positively selecting (or
turning over) a required number of pages.

The invention will now be described by way of example with
reference to the accompanying drawings, throughout which like parts are

10 referred to by like references, and in which: :

Figure 1 is a schematic diagram showing the image on a display
screen of a previously-proposed information processing system;

Figures 2 and 3 are schematic diagrams f{llustrating the display
of a previously-proposed scroll bar;

15 Figure 4 is a perspective view of an information processing
system;

Figure 5 is a schematic block diagram of the information
processing system of Figure 4; |
Figure 6 (formed of Figures 6A to 6C) is a flow chart

20 illustrating the operation of page selection according to one

embodiment of the present invention; and

Figures 7 to 12 are schematic diagrams {llustrating various
aspects of the operation thereof.

Figure § shows the overall external appearance of an information

25 processing system 1, which {s made portable by arranging casings A and
B to be foldable by means of a hinge 2.

‘The casing B is provided at its front with a microphone 3, by
means of which voice messages can be inputted.

On the upper surface of the casing B, -there are arranged key

30 switches 4a to Ud, by which operation of the information processing
system 1 can be switched according to requirements.

A liquid crystal display panel 5, which has a transparent
electrostatic capacity type tablet mounted on it, is arranged in the
casing B. It 1s'possib1e to display desired personal information

35 through the liquid crystal display panel 5 as well as other displayed
items such as windows and icons.

A pen 6, which can be stored in a recess in the casing A when not



as in this enbodinent and the pen 6 is rotated e~ chfe T Ot ETJ‘ the -
user m ght operate the pen 6 while, for exanpl ,%W¥5§%§§§4.Hﬁ I $pl ay 20

of the scroll bar rather than the jog dial JOG I nlsuch a case,
as shown in Figures 9 and 10, the pen 6 does ndt | 22 FBBIBW alsiingl e | ocus
along the circunference of the circle of the qu di al JOGJ ut various
| oci of which the centre gradually nove as the j pen 6 noves. 125

Thus, as shown in Figure 11, coordinate data inputted through the
tabl et 31 is i ApMIeadis peanedt downpore thoabliet o8 :mwasults ofnwhieh coprdisate

‘point KO It i%aﬁi"%elfnﬁﬁﬁe&‘%rr-]cﬁxgﬁsdh@ﬁgi&t%@s%ﬁ%leﬁ d1ephey pod1tRaess

to correspond to the user's | ntion by detecting the rotatl onal

operation anoufindselty be taviteledr and ePerEopdle LNEPEmALIQN, ta beocogbrolled
In the case whBcérddng adt Feduirembiisdbh Qe itasi® Gt coapdinateydatiabe

5 The casing A {s provided at its right side edge with actuating
elements 7, which may consist of a recording actuating element 7a, a
reproduction actuating element 7b, a stop actuating element 7c¢ and a
volume adjn_xstment:'_ actuating element 7d; by operating the actuating
elements 7, a voice which has been picked up by the microphone 3 can

10 first be recorded and then reproduced. '

On the upper surface of the casing A, there is arranged a-

loudspeaker 9 as well as a power switch B, and by means of this
loudspeaker 9, the voice which has been picked up by the microphone 3
may be monitored. In addition, by placing the wmouthpiece of a
15 telephone against the loudspeaker 9, personal information may be
transmitted along the telephone line. '

Furthermore, on the upper surface of the caslng_A, there are
arranged key switches 11a and 11d in addition to an electric cell
receiving portion 10. In add;tion to the key switches 4a to 4d, these

20 further key switches 11a and 11d° enable the operation of the
information processing system 1 to be switched according to
requirements.

In a signal processing circuit of the information processing
system 1 as shown in Figure 5, the power switch 8, the actuating

25 elements 7 and the key switches 11a to 11d are connected to a power
supply circuit 21, and this enables the information processing system
1 to be turned on by switching the power switch 8 on.
- When the actuating elements 7 and the key switches 11a to 11d are
activated in addition to the power supply operation, the power supply
30 circuit 21 sends control data to a key interfacing circuit 22,

The key interfacing circuit 22 sends out the control data, which
has been sent from the power supply circuit 21, to a central processing
unit (CPU) 2§ through a bus 23, and the operation of the information
processing system 1 is switched as a result,

35 The key interfacing circuit 22 sends out the control data in a
similar manner in the case when the key switches H4a to 4d are turned
on, so that the operation of the information processing system 1 is



direction of the change of the angle can be det =c@“1§&p‘}"h ..HT QP{SH ite
direction about the centre point KO and hence |t|nmay be dIffICU|t t0
turn over pages as desired. In order {o2y¢EB 13/s,:in this
enbodi nent the centre point KOis 35 renewedit ¢ correspond t~p | he
di stance fromthe centre point KOto eacls pormt—PI; P2, ...| and
t hereby a nunber of pages which correspond to t he user's_intended

operation are turned over.
switched in response to the on operation of the key switches la to 4d.

The CPU 24 can access a read only memory (ROM) 25 and a random
access memory (RAM) 26 through the bus 23, and the processing program
of the ROM 25 is executed thereby in response to the operatloxi of the

S5 actuating elements.

In this event, the CPU 24 can renew personal information stored
in a back-up memory circuit 28 or may register it in the back-up memory
circuit 28 by accessing the latter, the back-up memory eircuit 28 being
connected to a back-up cell 27. The personal information is displayed

10 on the liquid crystal display panel 5 as required.

More specifically, the CPU 24§ outputs personal information, uhich
has been accessed according to a processing mode, to a display
controller 29, and thereby renews the. contents of a video memory
circuit (V-RAM) 30, so that the display on the liquid crystal display

15 panel 5 is renewed.

Furthermore, the CPU 24 reads in coordinate data of the pen 6,
when penned down on a tablet 32, through a tablet interface circuit 31,
and is operable to move a window, for example, to the penned up
position or to store the window.

20 This causes the operation mode of the information processing
system 1 to change, for example to switch to a mode of the schedule as
described with reference to Figure 1, and if necessary, a predetermined
window W for modifying a schedule, for example, can be displayed by
moving the pen 6 along the surface of the tablet 32 to a desired

25 position after the pen 6 is penned down on an icon.

The CPU 24 may also control a solid state component record
processing circuit 33 according to the control data outputted from £he
key interfacing circuit 22, as a result of which a voice message picked
up by the microphone 3 is recorded in the back-up memory circuit 28

30 and, if necessary, reproduced from the loudspeaker 9 through an adder
circuit 34,

The CPU 24 additionally controls a dialler circuit 35 which
generates dual tone signals of the so-called push phone dialling system
to the loudspeaker 9 through the adder circuit 34 on the basis of phone

35 number information which 1is included in the stored personal

information.

The CPU 24 is also provided with the time information from a



More specifically, in a step SP15, the CPU 24 executes the operatlon

of the follow ng equation: dierr] =|Ogkpraceaddnar sheet (v1 - °
yc)[err] .. (4 and the square d[err] of the--di-st-ance—q filromthe
centre point KO to the 5 point Pl is thereby [ddtected. Then,| tthe CPU 24
proceeds to a step SP16 in which it gs judged w2eFBBr99f fot| t he

foll ow ng equations are sati sfied:

timer 36 which is maintained actuated b 11-27 with
reference to a crystal resonator 37, and thus personal information,
such as the schedule, can be controlled with reference to the time
information.

) The bus 23 1is connected t.d an integrated circuit (IC) card
interface circuit 38 and an extension interface circuit .39. This
enhances the prdcessi_ng capacity of the information processing system
1 by allowing an IC card 40 to be connected to the IC interface circuit
38, and enables modem communication through the extension interface

10 circuit 39 according to requirements.

Page selection or turning over operation of the preferred
embodiment will now be described.

If after having been penned down on a predetermined icon, the pen
6 is moved to a display area ARDP (Figure 1) of the following page data

15 in a condition that a desired page is displayed as well as a scroll
bar, in this embodiment the CPU 24 is operable to cause a jog dial JOG
to be displayed at that position of the pen, as shown in Figure 7.

In this state, the CPU 24 executes the routine shown in Figure 6,
and thus turning over of pages can be performed by switching the

20 display screen to the user's desired page.

More specifically, the CPU 24 moves from a 'start' step SP1 to a
step SP2 in which the coordinate data of the pen 6 1s detected by
reading in the coordinate data from the tablet interface circuit 31.

The CPU 24 then proceeds to a step SP3, where on the basis of the

25 output-data from-the tablet interface circuit 31 it is Judged whether
or not the pen 6 has been penned down. :

.If" a negative result is obtained in the step SP3, the CPU 2l
returns to the step SP2, and thus the lodp of the steps SP2-SP3-SP2 is
repeated until the pen 6 is penned down. '

30 Wnen the pen 6 has been penned down, an affirmative result is
obtained in the step SP3, and therefore the CPU 24 goes to a step SPH
in which it is judged whether or not the coordinate data x0 and yO read
in the step SP2 satisfy the following equation'

(0 - x¢)? + (30 - yc)? = 2 N E)

35 where xc¢ and yc represent coordinate data of the centre K of the
displayed jog dial JOG, and r represents the radius of the jog dial
JOG. Thus, it 1Is judged whether or not pen-down has taken place on the



dierr] [err] D[err]. ... (5) D=r

...(6) 10 and thus it is judged whether or not he-listan Qgrzk | ar ger
thaEl %he predeterm ned value (in this case tﬁgﬁ-i}.a“ﬂlégi'f...?'ﬁé[p‘ﬁient ed by
t he equation (6)). As shown in the exanple of Figure 8, the
point Pl is withinthe . jog dial JOG gnd hence aﬁbFEBrWﬁfl\A‘e resul t

I s obtained. Thus, CPU 15 24 goes to a step SPly,| the register jbging
renewed fromthe direction [err]0 to the dirfection [err]I."Thgreafter,
the CPU 24 ret $i#played deg diabhJoG.  SPS. Therefore. as_ghown in

SP8- SP9- SP10- SP11- SP12- SP13-'S

1 on a subsequent

Figure 12, the CPU %*69%(3%"’5_%%&%‘?25? tained Bf &EEQ&R SBl, the CPU 24

and the coor di nERWrE3*Q She shea SP2, @nd tthus sbe dpopaf jthe ratgas iSR2-SP3-SPY-SP2
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is repeated until the pen 6 has been penned down on the jog dial JOG.

When the pen 6 has been penned down on the jog dial JOG, an
affirmative result is obtained in the step SPH, and thus the CPU 24
goes to a step SP5 in which a counter is cleared. Then, the CPU 24
goes to a step SP6 in which it sets the coordinate data x¢ and yc of
the centre K of the jog dial JOG to default values xcO and ycO of the
centre point KO, and then goes to a step SP7 in which the direction g 0
(e;:pressed as an angle with a predetermined reference rotational
direction) from the point KO towards the pen-down point PO (co_ordin'ate
data x0 and y0) is detected and the result of the detection is stored
in the register.

Subsequently, the CPU 24§ goes to a step SP8, where as shown in
Figure 8, coordinate data x1 and y1 are accepted from the tablet
interface circuit 31. Then, in a step SP9, it is judged whether or not
penning up has taken place. '

if a hegative result is obtained in the step SP9, the CPU 2l goes
to a step SP10 to detect a direction D1 of the point P1 of the
coordinate data x1 and y1 as viewed from the centre point KO, and then
proceeds to a step SP11, in which an angle Aws1 between the directions
(0 and 31 is detected by executing the following equation:

Awl = w - wo ...{(2)

This enables the CPU 24 to detect on the basis of the centre
point KO the amount of rot';ation of the pen 6 after pen-down on the jog
dial JOG has taken place. .

‘When the angle A1 is detected, the CPU 24 goes to a step SP12
in which the following equation is executed:

ap =@l - cee(3)

45 '

and thus the number AP of pages the angle Aysl corresponds to is
detected on the basis of 45° per page.

Then, the CPU 24 proceeds to a step SP13, where it is judged
whether the number of pages AP detected in the step SP12 is zero or
not. When a negative result is obtained, the CPU 24 goes to a step
SP14 to output personal information of the page, which is opened by



to detect the
direction [er

direction [err]2. Then, the angl g ﬁgpﬁégtmgmvdep@qied fromthe
+eQ+-S~t E

r]2 and the direction [err]l in the

Furt hernore, pages are turned over according td tlhe_ an &err]Zl and
the it is judged whether the distance d2 from tihg céRt! %Bﬁ ¥t |KO 25 to
the point P2 satisfies the equation (5), gafter {which the CPU 2

proceeds to the step SP17. In this|manner, the CP Zf
sequentially perforns turning over of paées~eﬂnt |
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0G. On the other hand, when the pen 6 1s rotated in the anti-

clockwise direction, the .page preceded by the number AP of pages is
displayed. Thus pages are turned over in proportion to the rotation of
the pen 6.

Simultaneously, the CPU 24 switches the display of the scroll bar
by the number of pages turned over, and the display of the scroll bar
is thereby renewed.

In this manner, the angle AW is detected by sequentially
detecting the coordinate data on the tablet 32, and by repeated turning
over of pages by the angle Aw it is possible to turn over pages as {f
an actual jog dial has been operated. Thus, the information processing
system 1 is enhanced in use.

In the case where a jog dial JOG is displayed on a display panel
as in this embodiment and the pen 6 is rotated on the jog dial JOG, the
user might operate the pen 6 while, for example, watching the display
of the scroll bar rather than the jog dial JOG. _

In such a case, as shown in Figures 9 and 10, the pen 6 does not
follow a single locus along the circumference of the circle of the jog
dial JOG, but various loci of which the centre gradually move as the
pen 6 moves.

Thus, as shown in Figure 11, coordinate data inputted through the
tablet 31 is inputted so as to move towards or away from the centre
point KO. 1t is therefore not possible to turn over a number of pages
to correspond to the user's intention by detecting the rotational
operation amount solely with reference to the centre point KO.

' In the case when the centre of rotation is moved excessively, the

‘direction of the change of the angle can be detected in the opposite

35

direction about the centre point KO, and hence it may be difficult to
turn over pages as desired. '

In order to avoid this, in this embodiment the centre point KO is
renewed to correspond to the distance from the centre point KO to each

point P1, P2, ..., and thereby a number of pages which correspond to
the user's Intended operation are turned over.



thus the CPU 24 proceeds to a step SP18. - 35

AN tep—SP38, the
CPU 24 detects coordinate data xcl and ycl whi%ﬁ‘-f\ég@mwﬁ?@mthe
point P4 at a distance of r on the |ine between the centre pgoiint KO

and the point P4, and then proceeds to a step SP19, 22 FEB 1597
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More specifically, in a step SP15, the CPU 2§ €Xecutés the
operation of the following equation:

d = (x1 - xc)2 + (y1 - y.c)z eeo(lt)
and the squafe a2 of the distance d from the centre point KO to the
point P1 is thereby detected. Then, the CPU 2U proceeds to a step SP16

in which it is judged whether or not the following equations are
satisfied:

@ 202 - e sl5)

D=r vee(6)
and thus it is Judged whether or not the distance d is larger than the
predetermined value (in this case the value r represented. by the
equation (6)).

As shown in the example of Figure 8, the point P1 is within the
Jog dial JOG, and hence an affirmative result is obtained. Thus, CPU
2l goes to a step SP17, the register being renewed from the direction
0 to the direction ¢a1. Thereafter, the CPU 24 returns to the step
Se8. ) .

Therefore, as shown in Figure 12, the CPU 24 repeatedly performs
the steps SP8-SP9-SP10-SP11-SP12-SP13-SP15-SP16-SP17 on a subsequent
'point P2, and the coordinate data x2 and y2 of the point P2 is read in
to detect the direction w2. Then, the angle Aws2 is detected from the
direction w2 and the direction ¢3! in the register.

Furthermore, pages are turned over according to the angle A«w?2,

.and the it is judged whether the distance d2 from the centre point KO

to the point P2 satisfies the equation (5), after which the CPU 24
proceeds to the step SP17. -

In this manner, £he CPU 24 sequentially performs turning over of
pages on the basis of coordinate data of the points PO, P1, P2, P3 and
P4, and judges whether or not the distances d1, d2, d3 and di to the
centre point KO are smaller than the predetermined value,

When as in the point P4 shown in Figure 12, coordinate data is
detected outside the circumference of the jog dial JOG by moving the
locus of the pen 6, a negative result is obtained in the step SP16, and
thus the CPU 24 proceeds to a step SP18.

In the step SP18, the CPU 24 detects coordinate data xcl and yel
which is away from the point P4 at a distance of r on the line between
the centre point KO and the point Pl, and then proceeds to a step SP19,

LY
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and then the
ven if the centre of the rotation of the pen 6 is moved during

operation of the pen 6, this enables the centre point to be modified
according to the displacement of the centre.

When the centre point K1 is renewed, the CPU 2§ proceeds to the
step SP17 in which the direction W4 from the centre point K1 towards
the point Pl is detected again. The contents of the register are
renewed to the detected direction W4,

With reference to the subsequent point P5, the direction ¢35 is
detected on the basis of the renewed centre point K1, and then the
angle Aw5 between the re-detected direction WY and &5 is detected.
Thus, turning‘ over of pagés is performed according to the angle A w5.

Even if the rotational centre of the pen 6 is moved, the
rotational amount can be detected to correspond to the movement of the
rotational centre by renewing the centre point K according to the
distance d to the centre point. Thus, it is possible to turn over a
number of pages as required by the user.

Moreover, even in the case of excessive displacement of the
rotational centre, turning over of the desired number of pages can
still be achieved.

It is possible to obtain high accuracy measurement results, which
match the user's intended operation, with a simple construction by
detecting a change in angle to the centre point, effectively renewing
the centre point in this fashion.

Thus, in the CPU 24, turning over of pages is achieved.on the
basis of coordinate data sequentially inputted. When pen-up takes
place, an affirmative result is obtained in the step SP9, so that the
routine. is terminated in a step SP20.

In this embodiment the tablet 32 and the tablet interface
circult 31 constitute coordinate data inputting means which
sequentially inputs the coordinate data by operation of the pen 6 which
forms the moving member, the coordinate data corresponding to the
positions of the movable member., The CPU 2§ constitutes angle
detection means for detecting a change in angle from the centre point

as the predetermined reference position towards the position of the
movable member on the basis of the coordinate data.

LY



angle [err]5 between the re-detected dII’ECtIOI’lL PP R e 1Nt [:g 713 IS

det ect ed. Thus, turning over of pages is p -accar ng to the
angle [err]5. Even if the rotationaj centre of theipen 6 is
moved, the 15 rotational anpunt can be detected €& E6Br@8pond ! to the
nmovenent of the rotational centre By renewijng the centre pq)l nt K

according to the distance d to the centrg point. Thus, it |s possi bl e

to turn over nber S, as requi

Nor eover , even in xl"hégﬁa%@"ﬁ'fdeéi‘g‘gﬁ SHSLEfs ﬁcwnﬁé %"e"f d8at i onal
centre, turniswitchedr bpfturhingdesithe keyusditchesl dpageld cnd 11a tostid, lande

achi eved

results, " whi c’f"lhe desuﬁaipelﬁi?rﬁgsﬁdsfg%&ﬁ?nﬁgh‘gﬂélgypera f‘%‘%raf%tlgia lrrgent

construction tagether wikix the sexpld banange this atatey the per 6 étpeangdodawn,

effectively r&PeWplBeternined lcon, and is then moved to the display area ARDP,
causing the jog dial JOG to be displayed at the travelled position.

When the pen 6 is moved along the jog dial JOG in a direction to
turn over pages after having been penned down within the jog dial JOG
in this state, coordinate data of the pen 6 is consecutively débected.

10 On the basis of the coordinate data, a change in angle of the
direction of the pen 6 from the centre point is detected, and a number
AP of pages corresponding to the amount of the change in angle are
turned over. '

Thus, pages can be turned over with a simple operation as i{f an

15 actual jJog dial JOG is being operated, and hence the information
processing system 1 is improved in use.

For each coordinate data, the distance d to the centre point K s
detected. When the distance d is larger than a predeterniined value D
(=r), the centre point is renewed, and on the basis of the centre point

20 a change in angle of the direction of the pen 6 is detected.

Thus, even if the rotational centre of the pen 6 is moved, the
operation amount can be detected by renewing the centre point according
to the movement.

In the foregoing embodiment, an electrical capacitance tablet is

25 used, but the present invention is not limited to this type of tablet.
Other coordinate ixiput meahs, such as a write pen, a mouse or a
pressure sensitive tablet, may instead be used. 1In these cases, the
write pen and the mouse constitute the movable member for inputting
coordinate data.

30 In the above description of the embodiment, it is stated that the
centre point is renewed when the distance d to the centre point K
becomes larger than the radius r of the Jog dial. The present
i_nvention is not limited to this, and the centre point may be renewed
if the distance becomes larger than a different value, for example r/3.

35 Alternatively, the centre point may be reset on an extended line
which Lnterconnect; each point P to the centre point when the distance
d becomes smwaller than a predetermined value.



sequentially inputted. When pen-up takes ljace, an affirrmatfi ve
result is obtained in the step SP9, so that the { | 2ZoGEBr@97 s it érmi nat ed
in a step SP20. 30 In this enbodi nent, [t He tablet 32 ar(‘d t he

tabl et interface circuit 31 conMitute lcoordi nate data |
inputting means which sequential |y inputls—the_coordi nate (ﬂat a by

ot h correspond nit ASB9Hgh "o the eabbdluge bRy Ry el IR, creBrdsREC N1 Z
24 const it ut teveahipre 1s appliedciocan Lnflormatdins procesdingesystay vhlehh spataols angl e
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dat a. applied to other cases: for example, to a word processor for turning
5 over pages; to the formation of a bar chart or the like; or to the
remote control commander of a video tape recorder for frame'advancing

or variable speed reproduction.

25 the centre point in this fashion. g, - Le AR 24, ,
turni ng over of pages is achieved on the baki ,sl--di.'."..cowg_i dat a




In the above-described system the operation node thereof rlll'l"”"l
by turning on the key switches 4a to 4d and 1la to 11d, a c
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CLAIMS

1. An information processing apparatus comprising:

coordinate data input means (31, 32) for inputting coordinate data
§ according to a position of a movable means (6);

processing means for processing said coordinate data; and -

detecting means (24) for detecting a change of angle between said

movable means (6) and a predetermined base position based on said

coordinate data so as to change a condition of a predetermined
10. function.

2. Apparatus according to claim 1 wherein said coordinate data input
means comprises a tablet (32) and said movable means comprises a pen
(6).

15 :
3. Apparatus according to claim 1 or claim 2 wherein a circular
image forming a dial is displayed on a display (5) so as to guide
movement of said movable means (6).

20 4. Apparatus according to claim 3 wherein said predetermined base
position is the centre of said circular image.

5. Apparatus according to claim 3 or claim 4 wherein said display
(5) is positioned under said tablet (32).
25 : : .
6. Apparatus accérd,ing to claim 5 wherein when said pen (6) is
penned down to a predetermined area of said image, said processing
means is changed to a mode for detecting the rotational angle.

30 7. Apparatus according to claim 6 wherein said predetermined

function is changed according to the rotational angle based on a
predetermined base angle.



t he desired person
together with the
a predeternined icadn,

Tj;0: ;l 5 dli spl ayed on the displ a JHE eﬂ mullll“"l
In i § state, the pen 6 is p M *
and 1s then m) ed to the display area ARDP,

causing the jog dial POg4 pEgeQGVspl yed at the travelled position.
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over pages after hayi hg—been~ ‘penned down within the Jog di al I n
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9. Apparatus according to claim 8 wherein when a distance between
said coordinate .data of said penning down position and said
predetermined base position is greater than a predetermined distance,

10 sald processing means is operable to change coordinate data of said
centre point of saild circular image,

10.  Apparatus according to claim 9 wherein said predetermined

function is turning a page image on said display (5) for use in
15 electronic memorandum apparatus.



processing system1l is inproved in use. For

each coordi nate

data, the distance d to the centre point Kis det ected. Wen the

distance d is larger than a predeterm ned value D
point is renewed, and on the basis of the centre point
angle of the direction of the pen 6 is detected.

the rotational centre of the pen 6 is noved, the

be detected by renewi ng the centre point according
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In the foregoing enbodi nent, an electri&al capacitance|tablet is_ 25
but the present invention is not limted to this type of tablet.

coordi nate input neans,” such as a w
sensitive tablet, may instead be use

usied,

and the nouse constitute the novabl e nmenber for inputting

10

15

INFORMATION PROCESSING APPARATUS

An information processing apparatus (1) has a coordinate data
inputting means (31, 32) for sequentially inputting coordinate data by
operation of a movable member (6), the coordinate data corresponding to
the position of the movable member (6). The movable member is a pen
(6), a change of the moving angle of its locus being detected by a
detecting means (24) as an angle between the position of the pen (6)
and a predetermined base position based on the coordinate data. The
base position is displayed on a display (5) as a circular image in the
form of a dial on which the pen (6) may be penned down so that a

. processing means detects the rotating angle of the pen (6) to change a

function to be processed. In one arrangement, the circular image acts

as a jog control, rotation of the pen (6) causing turning of page
numbers,

Figure 5
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coordi nate data. 30 In the above description of the enbodinent, it
is stated that the centre point is renewed when the distance d to the
centre point K beconmes larger than the radius r of the jog dial.
The present invention is not limted to this, and The TENTE Deintl
may be renewed if the distance becomes | arger tharffiéj;_d,ijff_jf;jé,j’:,‘ghiij;val ue,
for exanmple r/3. 35 Alternatively, the centre ppi nt nmay be reset
on an extended |ine whi ch .i nt erconnects each poi ht} P2t FERe19E@nt]r e
poi nt when the distance d becones smaller than a}pfedeterm ned vialjue.
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12 In addition, in the enbodi nent previously described, the present
invention is applied to an information processing system which control s*
personal information. However, the present invention nmay instead be applied’
to other cases: for exanple, to a word processor for-tm-ng-ovVer. pages; to
the formation of a bar chart or the like; or to t%eﬁ%%dﬁt@tébhﬁfbl :

commander of a video tape recorder for franme advancing ™ !
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or variabl e speed reproduction.
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CLAI V5 1. An information processing apparatus conprising:
coordi nate data input nmeans (31, 32) for inputting coordinate data 5

according to a position of a novable nmeans (6); processi ng neans for
processi ng said coordinate data; and detecting TeaHS“ffdj'TUT“derectlng
a change of angle between said novabl e nmeans (6 andJa'bredetern1ﬂed
base position based on said coordi nate data so as{to change a condltlon
of a predeterm ned 10 function. i 29 FrR BT
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2. Appar atus according to claim1l wherein said coordi nate data i nput
nmeans conprises a tablet (32) and said novabl e neans conprises a pen

(6). 15 3. Apparatus according to claim1l e#~GLaLnL2_mhere|n a
circul ar image formng a dial is displayed o h‘dLspMaM,@5) 801 as to
gui de novenent of said novabl e neans (6). 0”‘“ﬁ Appaxatus

according to claim3 wherein said predeterm ned bhsp 22 rr p05|t|qn,ls t he
centre of said circular inage. [ “=7eB R 27
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5. Apparatus according to claim3 or claim4 wherein said display

(5) is positioned under said tablet (32). 25 6. Appar at us accordi ng
to claimb5 wherein when said pen (6) is penned down to a predetermn ned
area of said inmage, said processing means i s changed to a node for
detecting the rotational angle. 30 7. Apparatus according ._to claim
6 wherein said predeterm ned function is hangedvagtordkng to t he
rotational angle based on a pr edet er mi ned aBewahgle RSP
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8. Apparatus according to claim7 wherein when said pen (6) is
operated to trace said circular image in a clockw se sense, said
predeterm ned function is set to increase, and when said pen (60) is
operated to trace said circular image in an anti-clockw se sense, said

e S A
R

! REPLA {‘L?\f}—wT SHEL

e i
e e A A O

‘\
- 1.!1
‘ 22 FEB B97 | s\

{

J

7/10

Ca)

CULCULATE POINT. ON LINE PO AT A
DISTANCE FROM POINT-P ..

) _-sptf
RENEW CENTER POINT

RECORD. DIRECTON OF PUINT_P(Z, 1)
AS VIEWED FROM CENTER POINT

(},) \ SPIT

FIG 6C




5 predetermned function is set to decrease. 9. Appar at us

according to claim8 wherein when a di stance between sai d coordi nate
data of said penning down position and said pr edet er mi ned base position
is greater than a predeterm ned distance, 10 said processing neans is
operabl e to change coordi nate data of said centre point of said
circul ar image. 10. Apparatus according to clai

pr edet er mi ned function is turning a page inmage onj sﬁﬁﬂﬁ@f@“-
use in 15 electronic nmenorandum appar at us.
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