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(57) ABSTRACT 
A human interactive type dynamic display System including 
an electronic whiteboard, a pen-like member for marking a 
point on the whiteboard, and a computer for controlling an 
image displayed on the whiteboard. On the whiteboard, 
there is defined an operation region Such as a Scroll operation 
region extending along a periphery of the whiteboard. When 
a user points any point within the Scroll operation region 
with the aid of the pen-like member as a start point, an 
enable Signal for initiating the Scroll operation is produced. 
Then, the displayed image is Scrolled in a direction by a 
distance which are derived by processing a direction and an 
amount of a dragging operation of the pen-like member on 
the whiteboard from the start point. Not only the scroll 
operation, page up and down operation, window shift opera 
tion and count Value changing operation can be performed in 
a similar manner. 
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HUMAN INTERACTIVE TYPE DISPLAY SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a human interac 
tive type display System comprising a display means having 
a display panel on which an image is displayed, a marking 
means for pointing a point on Said display panel, and a 
controlling means for detecting coordinates of the point on 
the display panel pointed by Said marking means and 
controlling the image displayed on the display panel in 
accordance with the detected coordinates of the point 
pointed by the marking means. 

0003 2. Related Art Statement 
0004. In university, college and laboratory, there have 
been used conventional blackboard and whiteboard as a 
medium for communicating information between a teacher 
and Students or a presenter and attendants or participates. 
Typically in a university room, teachers use a blackboard or 
whiteboard for lectures. However, the blackboard or white 
board could not Satisfactorily communicate information 
between the teacher and Students. In a modern computer 
room, each Students use their own personal computers. 
Then, possibility of misread and miscopy could be reduced. 
However, the student would focus their attention on their 
personal computers and do not pay attention to teacher's 
explanations. 

0005. In order to solve the above mentioned problem, 
there have been proposed a human interactive type display 
System comprising a display panel displaying an image 
thereon, a pen-like member pointing or marking a point on 
the image displayed on the display panel, a means for 
detecting a contact condition of the pen-like member to the 
display panel and coordinates of a contact point, and a 
means for controlling the image displayed on the display 
panel in accordance with the detected contact condition and 
coordinates. Such a human interactive type display System is 
Sometimes called a human interactive type electronic white 
board, and is described in, for instance, Japanese Patent 
Application Laid-open Publication Kokai Hei 
6149531;Elrod et al., “Liveboard: A large interactive display 
Supporting group meetings, presentations and remote col 
laboration’, CHI '92, Conference Proceedings, May 1992; 
and Perdson et al., “An electronic whiteboard for informal 
workgroup meetings”, INTERCHI’93, Conference Proceed 
ings, April 1993, ACM, 391-398. In these known human 
interactive type dynamic display Systems, the control of a 
displayed content is carried out by GUIs (graphical user 
interface) which are basically identical with the conven 
tional GUIS used in a usual desktop type display System. 
0006 FIG. 1 shows an image displayed on the display 
panel of a known electronic whiteboard System, in which the 
displayed image on the whiteboard 101 is moved or scrolled 
up and down as well as right and left. On a display panel of 
the whiteboard 101, there are displayed tool bars 102 and 
103 for effecting the up and down scroll as well as the right 
and left Scroll. For instance, when a user wishes to Scroll the 
displayed image upward, the user has to handle a pen-like 
member or electronic chalk 104 Such that an upward scroll 
arrow 105a in the up and down scroll tool bar 102 displayed 
along a right-hand side of the whiteboard 101 is continu 
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ously pointed by the pen-like member. AS long as the user 
points the up Scroll arrow 105a, the displayed image is 
continuously Scrolled upward. Similarly, when the use 
points a downward scroll arrow 105b by the pen-like mem 
ber 104, the displayed image is scrolled continuously in the 
downward direction. 

0007 Further, when rightward or leftward Scroll arrows 
106a or 106b in the tool bar 103 displayed along a bottom 
side of the whiteboard 101 is pointed by the pen-like 
member 104, the image displayed on the display panel is 
Scrolled in the, right-hand or left-hand direction, respec 
tively. In this Scroll System, it is also possible to Scroll the 
displayed image up and down or right and left by pointing 
a scroll button 107a or 107b in the tool bar 102 or 103 by 
means of the pen-like member 104 and dragging the pen-like 
member up and down or right and left. This type of GUI is 
substantially identical with that for the conventional desktop 
type personal computer. 

0008 FIG. 2 is a schematic view of an image displayed 
on the display panel 101 of the known electronic whiteboard 
System, in which the page up and page down functionality 
is effected. If the user wishes to effect the page up or page 
down, a page up region 108a or a page down region 108bis 
indicated by the pen-like member 104, Said page up region 
and page down region being provided in a page up and down 
tool bar 108 which is displayed along a bottom side of the 
display panel 101. 

0009. In the manner explained above, in the known 
human interactive type electronic whiteboard, Since the 
scroll bars 102 and 103 are provided at predetermined 
portions of the whiteboard 101, a part of the displayed image 
might be hidden by the user from people who are watching 
the whiteboard 101. When the electronic whiteboard with a 
large Size is used in a relatively large lecture room of a 
university, Some of Students could not see the displayed 
image Sufficiently Such that Students could not fully or 
clearly understand the contents of the displayed information. 
Further, when the Scroll is performed by dragging the Scroll 
button 107a or 107b, it is necessary to move the pen-like 
member 104 over a relatively long distance, i.e. from top to 
bottom or from left edge to right edge. For instance, when 
the displayed image is to be moved rightward from the 
condition illustrated in FIG. 1, it is necessary to drag the 
button 107b rightward up to the rightward arrow mark 106a. 
To this end, the user has to walk from the left hand end to 
the right hand end of the whiteboard. During this movement 
of the user, the displayed information is partly hidden by the 
user. This is also applied to the page up and down operation, 
because the page up region 108a and page down region 108b 
are provided at both ends of the bottom side of the white 
board 101. 

0010. In the above mentioned Japanese Kokai Hei 6-149, 
531, there is described another known human interactive 
type electronic whiteboard System, in which the Scroll may 
be carried out by dragging the pen-like member 104 on the 
display panel of the whiteboard 101. However, in such a 
System, when it is required to Scroll the displayed image 
over a long distance, it is necessary to move the pen-like 
member over a very long distance on the display panel. It is 
apparent that Such an operation requires a large movement 
of the user or user's hand, and thus an amount of the 
displayed information hidden by the user becomes corre 
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spondingly large. Furthermore, on the electronic white 
board, not only the text date Stored in a memory is displayed, 
but also a graphical figure drawn by means of the pen-like 
member 104 is displayed. During this drawing operation, the 
Scroll operation could not be performed, because the move 
ment of the pen-like member 104 for the scroll could not be 
delineated from that for the drawing. Therefore, in such a 
case, before effecting the Scroll, the draw mode has to be 
finished. Then, the operation of the user becomes very 
cumberSome. 

0011. In addition to the above scroll and page up and 
down functionalities, in the known electronic whiteboard 
System, there is also provided a functionality for increment 
ing or decrementing numerical data displayed in a counter 
109 on the whiteboard 101 as illustrated in FIG. 3. On a 
right-hand side of the counter 109, there are displayed 
incrementing button 109a and decrementing button 109b. 
When the incrementing button 109a is pointed continuously 
or repeatedly by the pen-like member 104, the count value 
is increased one by one. 
0012. In the known electronic whiteboard system, since 
the count value incrementing or decrementing button 109a 
or 109b has to be continuously or repeatedly pointed by the 
pen-like member 104, a part of the displayed information 
might be continuously hidden by the user during this opera 
tion. Further, Such an operation of the user is rather difficult. 
0013 Moreover, in the known electronic whiteboard sys 
tem, a window displayed at a certain area on the display 
panel is moved or shifted into another area on the display 
panel. To this end, at first, an arrow mark displayed in a 
window shift toolbar is pointed by the pen-like member, and 
then the pen-like member is dragged on the display panel 
into a desired point. In this System, if the window is moved 
over a long distance, the user or user's hand has to be moved 
over a long distance correspondingly. Therefore, an amount 
of the displayed information hidden by the user becomes 
correspondingly large and the operation of the user becomes 
cumberSome. 

0.014. In order to mitigate the above mentioned draw 
backs, it has been further proposed to use the So-called 
gesture interactive technique. The term “gesture” means a 
meta-stroke, i.e. a stroke that is not taken to be an element 
of the drawing, but is to be interpreted as a command. 
However, Such a gesture technique has Several problems as 
follows: 

0015 (1) Design of the gestures is very difficult and 
the gestures are often difficult to remember and easy 
to forget. 

0016 (2) The gestures have simple shapes, and thus 
could hardly be recognized by machines. 

0017 (3) There is little context to argument gestures 
recognition. 

0018 (4) Mode change for inputting the gestures is 
troublesome and easy to forget. 

0019. Due to the above problems, users fear that the 
gestures might be misinterpreted and may hesitate to use the 
gestureS. 

SUMMARY OF THE INVENTION 

0020. Therefore, the present invention has for its object 
to provide a novel and useful human interactive type display 
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system, in which the above mentioned demerits of the 
known Systems could be mitigated and desired functional 
ities can be performed with a minimum amount of displayed 
information hidden by a user, while a necessary movement 
of the user and user's hand can be minimized. 

0021 According to the invention, a human interactive 
type display System comprises: 

0022 a display means having a display panel on 
which an image is displayed, Said display panel 
having a predetermined operation region; 

0023 a marking means for pointing a point on Said 
display panel; and 

0024 a controlling means for detecting a marking 
operation of a user by Said marking means for a point 
within Said operation region in the display panel to 
produce an enable Signal and coordinates of points 
on the display panel pointed by Said marking means 
Successively from Said point within the operation 
region to produce a position Signal during a marking 
operation of the user, processing Said enable Signal 
and position signal to detect a direction and a dis 
tance of a movement of Said marking operation of 
the user and controlling the image displayed on the 
display panel in accordance with Said detected direc 
tion and distance of the movement of the marking 
operation to perform a desired functionality in a 
human interactive manner. 

0025. Although the present invention is not limited to an 
application to the human interactive type electronic white 
board, Such an application is particularly advantageous. In 
this human interactive type electronic whiteboard according 
to the invention, the display System comprises: 

0026 an electronic whiteboard having a display 
panel on which at least one operation region is Set, 

0027) a pen-like member for indicating a point on 
Said display panel; 

0028 a detection means for detecting a contact 
condition of the pen-like member to Said operation 
region in the display panel and coordinates of a 
contact point to generate contact signal and coordi 
nate signal; and 

0029 a control means for processing said contact 
Signal and coordinate Signal to producing an enable 
Signal from Said contact signal and a movement 
Signal representing a direction and an amount of a 
movement of the pen-like member on the display 
panel from Said coordinate Signal, and changing an 
image displayed on Said display panel in accordance 
with Said enable signal and movement signal to 
perform a desired functionality in a human interac 
tive manner. 

0030. In a first aspect of the invention, the scroll func 
tionality is carried out by moving the image displayed on the 
display panel in a direction over a distance which are defined 
by the direction and amount of the movement represented by 
Said movement signal. 
0031. In a preferable embodiment according to the first 
aspect of the invention, Said detection means further detects 
a velocity of the movement of the pen-like member on the 
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display panel, and Said control means defines Said distance 
over which the displayed image is to be moved by multi 
plying Said distance represented by Said movement Signal by 
a coefficient which is determined in relation to Said detected 
velocity of the movement. In this embodiment, the displayed 
image can be Scrolled over a long distance by a Small but fast 
displacement of the pen-like member on the display panel. 
Therefore, a portion of the displayed image hidden by the 
user can be made very Small. 
0032. In a second aspect of the invention, the page up and 
down functionality is performed. In this case, the operation 
region is Set to be identical with an area on which a text 
image Such as a book is displayed. Further, only a horizontal 
or vertical component of the movement of the pen-like 
member is extracted and the page up or down is effected in 
dependence upon a sign or direction of the extracted hori 
Zontal component. 

0033. In a third aspect of the invention, a window dis 
played on the display panel is moved or shifted. In this case, 
a point within a predetermined region, e.g. a title bar area in 
the window is first pointed by the pen-like member, and then 
the pen-like member is-moved or dragged on the display 
panel toward a desired area into which the window is to be 
shifted. Also in this window shift functionality, it is sufficient 
to drag the pen-like member over a Small distance on the 
display panel, and therefore a portion of the displayed 
information hidden by the user during the window shift 
functionality can be made Small. 

0034. According to a fourth aspect of the invention, a 
numerical value indicated by a counter displayed on the 
display panel can be incremented or decremented. In this 
case, a predetermined operation region near the counter is 
first pointed by the pen-like member, and then the pen-like 
member is dragged upward to increment the count value one 
by one or the pen-like member is dragged downward to 
decrement the count Value one by one. Since the pen-like 
member is moved on the display panel during this count 
value changing functionality, the undesired affect of the user 
upon the displayed information is mitigated to Some extent. 
Furthermore, the operation of the user becomes very easy as 
compared with the known count Value changing operation. 
That is to Say, in practice, it is difficult to tap or mark the 
Same point repeatedly by the pen-like member. 

0.035 Now an embodiment of the human interactive type 
display System according to the present invention will be 
explained further in detail with reference to the accompanied 
drawings. It should be noted that this embodiment is directed 
to the electronic whiteboard, but it is illustrated merely for 
the exemplary purpose and the Scope of the present inven 
tion is not limited by this embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.036 FIG. 1 is a schematic view showing the scroll 
functionality in the known electronic whiteboard System; 

0037 FIG. 2 is a schematic view illustrating the page up 
and down functionality in the known electronic whiteboard 
System; 

0.038 FIG. 3 is a schematic view representing the count 
value changing functionality in the known electronic white 
board; 
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0039 FIG. 4 is a block diagram depicting an embodi 
ment of the electronic whiteboard according to the inven 
tion; 
0040 FIGS. 5A-5C are schematic views representing the 
Scroll functionality according to the invention; 
0041 FIG. 6 is a flow chart explaining successive steps 
of the Scroll functionality-according to the invention; 
0042 FIGS. 7A-7C are schematic views illustrating the 
page up and down functionality according to the invention; 
0043 FIG. 8 is a flow chart representing successive steps 
in the page up and down functionality according to the 
invention; 

0044 FIGS. 9A and 9B are schematic views showing the 
window shift functionality according to the invention; 
004.5 FIG. 10 is a flow chart representing successive 
steps in the window shift functionality; 
0046 FIG. 11 is a schematic view showing the count 
value changing functionality according to the invention; and 
0047 FIG. 12 is a flow chart representing successive 
Steps in the numerical data changing functionality. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0048 FIG. 4 is a block diagram illustrating an embodi 
ment of the human interactive type display System according 
to the invention. In the present embodiment, the display 
System is realized as the, human interactive type electronic 
whiteboard system. This electronic whiteboard system com 
prises a display panel formed by an electronic whiteboard in 
the form of a tablet, which is provided with a faculty for 
detecting a contact condition and coordinates of a contact 
point of a pen-like member 1 on the electronic whiteboard. 
For the sake of simplicity, the tablet type electronic white 
board 2 and pen-like member 1 are also termed as white 
board and pen, respectively. The electronic whiteboard SyS 
tem further comprises a projector 3 for optically projecting 
an image Such as text data and numerical data onto the 
whiteboard 2, and a computer 4 for controlling the projector 
3. In the present embodiment, the projector 3 is formed by 
a liquid crystal display type projector and is arranged in front 
of a display screen of the whiteboard. 
0049. The computer 4 comprises a pen coordinate input 
processing unit 41 which receives a signal Supplied from the 
whiteboard 2 and produces a coordinate Signal representing 
a position of a point marked by the pen 1 on the whiteboard, 
and a pen position Storing unit 42 for Storing,the coordinate 
Signal Supplied from the pen coordinate input processing 
unit 41. After pointing a point on the whiteboard, when the 
pen 1 is moved or dragged on the whiteboard, a coordinate 
Signal representing a current position of the pen 1 on the 
whiteboard 2 is Successively Stored in the pen position 
Storing unit 42 during a movement of the pen on the 
whiteboard. In this case, the first coordinate Signal denoting 
an initial contact point is Stored as a start position of the pen 
on the whiteboard. It should be noted that this start position 
expresses a contact condition of the pen 1 on the whiteboard 
2. The computer 4 furthermore includes an image display 
control unit 43 for Selectively performing the Scroll, page up 
and down, window Shift and count value changing function 



US 2004/0095314 A1 

alities, a display data memory 44 for Storing information to 
be displayed Such as text date, image data and graphical 
data, and a display processing unit 45 for controlling the 
display on the projector 3. 

0050. In the present embodiment, the electronic white 
board 2 is constructed as the tablet which can detect a 
contact condition of the pen 1 onto the whiteboard 2 and 
coordinates of a contact point by means of an electromag 
netic coupling. However, according to the invention, any 
other conventional tablet of pressure Sensitive or electro 
Static or optical type may be used. 
0051. Now the scroll functionality according to the 
invention will be explained with reference to FIGS. 5 and 
6. In the Scroll functionality, a displayed image on the 
whiteboard 2 may be moved up and down as well as right 
and left. In the present embodiment, the displayed image 
may be Scrolled not only in the up and down directions as 
well as in the right and left directions, but also in any oblique 
direction. 

0.052 It is first assumed that on the whiteboard 2, there is 
displayed an image 22 by the projector 3 as shown in FIG. 
5A. On the whiteboard 2, a scroll operation region 21 is set. 
This Scroll operation region 21 may be displayed by means 
of the projector 3 under the control of the image display 
control unit 43 of the computer 4. In the present embodi 
ment, the Scroll operation region 21 is provided along the 
four sides of the whiteboard 2 as indicated by hatching. 
0053 When the displayed image 22 is to be scrolled in 
the left-hand direction in FIG. 5A, at first a point within the 
Scroll operation region 21 is pointed by the pen 1, and then 
the pen is moved or dragged in the left-hand direction as 
illustrated in FIG. 5B. In this case, any point within the 
Scroll operation region 21 may be pointed by the pen 1. For 
instance, a point in the right-hand Side of the Scroll operation 
region 21 may be marked by the pen 1 as illustrated in FIG. 
5C. In this case, when the pen 1 is moved leftward, a contact 
point leaves the Scroll operation region 21 and comes into 
the information display region. However, as will be apparent 
from the later explanation, this does not cause any trouble, 
because a Start point of the movement of the pen 1 is within 
the Scroll operation region 21. Since the Scroll operation 
region 21 is provided along the periphery of the whiteboard 
2, a part of the displayed image 22 which is hidden by a user 
23 or user's hand during the Scroll operation becomes very 
Small. 

0.054 When a tip of the pen 1 is brought into contact with 
the whiteboard 2, the whiteboard generates the Signal rep 
resenting coordinates of a contact point, which are then 
Supplied to the pen coordinate input processing unit 41 in the 
computer 4. In the pen coordinate input processing unit 41, 
it is judged whether or not the contact point denoted by the 
received coordinates is in the Scroll operation region 21. 
When it is judged that the relevant contact point Situates 
within the Scroll operation region 21, the pen coordinate 
input processing unit 41 Supplies an enable signal to the 
image display control unit 42. The display unit control unit 
43 responds to this enable Signal and initiate a Scroll control 
processing program shown in FIG. 6. 

0055. In the scroll control processing program, coordi 
nates of the pen at the initial contact point are Stored in the 
pen position Storing unit 42 (step 31). Here, this coordinates 
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are called previous coordinates (x, y). Then, in a step 
32, it is judged whether or not the pen 1 is separated from 
the whiteboard 2. If NO, in a step 33, it is further checked 
whether or not the pen is moved or dragged on the white 
board. During this movement of the pen 1, detected coor 
dinates of the pen are Stored in the pen position Storing unit 
42 in a step 34. The coordinates are called current coordi 
nates (X,w, y,w) denoting a current position of the pen on 
the whiteboard. Then, in a step 35, a moving amount of the 
pen 1 is derived in the image display control unit 43 by 
performing a calculation of (X,w-X.e. yew-ye). Then, 
the thus calculated moving amount of the pen 1 is multiplied 
by a coefficient k to derive an actual amount of the move 
ment of the displayed image 22 on the whiteboard 2 as 
(X,w-Xe)xk, (yew-ye)xk). The thus calculated 
amount of movement (x,w-Xe)xk, (yew-ye)xk) is 
Supplied to the display processing unit 45 to effect the Scroll 
of the displayed image 22 into a desired direction over a 
desired distance. Finally, in a step 36, the coordinates of the 
current point (x, ye) of the pen 1 are replaced by the 
newly detected coordinates (X,x,y,w). Then, the current 
coordinates (X,w, y,w) of the pen 1 are changed into the 
previous coordinates (x, y). After that, the process 
returns into the Step 32 and the above mentioned proceSS is 
carried out until the pen 1 is separated from the whiteboard 
2. In this manner, the displayed image 22 can be directly 
moved into a desired position on the whiteboard 2. 
0056. In the scroll functionality according to the inven 
tion, once the pen 1 is brought into contact with the 
whiteboard 2 at any point within the predetermined scroll 
operation region 21, the pen is moved into a desired direc 
tion over a desired distance, the displayed image 22 may be 
Scrolled in the same direction by a distance corresponding to 
the distance over which the pen have been moved. There 
fore, the user 23 can initiate the scroll functionality by 
marking a point in an area of the Scroll operation region 21 
which is near the user, and thus the user or user's hand 
hardly hide the displayed image 22. Moreover, the distance 
over which the pen 1 is dragged on the whiteboard 2 is 
Smaller than the distance over which the displayed image 22 
is scrolled by the coefficient k, and therefore the movement 
of the user's hand can be made materially Small. 
0057. In the present embodiment, the coefficient k is set 
to a constant value, but according to the invention, the value 
of k may be varied in accordance with a Velocity of the 
dragging movement of the pen 1 on the whiteboard 2. That 
is to say, when the velocity of the movement of the pen 1 is 
high, the value of k is made large and when the Velocity is 
low, the value of k is made Small. Then, on one hand, the 
displayed image 22 may be moved over a long distance by 
moving the pen at a high Speed, and on the other hand, the 
displayed image may be Scrolled Slowly and finely over a 
Small distance by moving the pen slowly. It is apparent that 
the Velocity of the dragging movement of the pen 1 may be 
Simply detected by processing the Start and current coordi 
nates in the image display control unit 43. 
0058. Furthermore, according to the invention, the scroll 
operation is initiated by detecting the movement of the pen 
1 on the whiteboard 2 after confirming the contact of the pen 
onto a point within the Scroll operation region 21. Therefore, 
once the Scroll operation is Started, the pen 1 may be moved 
into the display area of the whiteboard 2. That is to say, even 
in the draw mode, a locus of the dragging movement of the 
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pen 1 during the Scroll functionality is not drawn on the 
whiteboard 2 even when the pen is moved into the display 
area. In this manner, according to the invention, the display 
area is effectively utilized for the scroll functionality, and 
thus the Scroll operation region 21 having a relatively Small 
width can be set on the whiteboard 2 and a large area of the 
whiteboard can be used as the display area. 
0059 Now the page up and down functionality according 
to the invention will be explained with reference to FIGS. 
7 and 8. FIGS. 7A, 7B and 7C are schematic views 
representing the change in the displayed image during the 
page up functionality. That is to Say, initially a page 46-1 
having a character A and a page 46-2 having a character B 
of a book or notebook 46 are displayed side by side as 
illustrated in FIG. 7A. FIGS. 7B and 7C depict conditions 
in which a sheet having the pages 46-2 and 46-3 printed 
front and rear Surface thereof is turned onto the page 46-1 
and a new page 46-4 is just appearing. It should be noted that 
the pages 46-3 and 46-4 include characters C and D, 
respectively. 
0060 According to the invention, on the whiteboard 2, 
there is defined a page up and down operation region 47. In 
the present embodiment, the page up and down operation 
region 47 is set to have an area on which the book 46 is 
displayed. That is to Say, the page up and down control 
region 47 is identical with the display area. It should be 
noted that when the book 46 is displayed in this manner, the 
image display control unit 43 in the computer 4 is Selected 
into the page up and down functionality and the page up and 
down operation region 47 is automatically set to be identical 
with the whole display area. 
0061. At first, any point in the page up and down opera 
tion region 47 is pointed by the pen 1 as illustrated in FIG. 
7B, and then the pen is dragged rightward. As shown in FIG. 
7C, during the dragging movement of the pen 1, the pen may 
be moved out of the page up and down operation region 47 
as depicted in FIG. 7C. 
0.062. In the page up and down functionality, when a tip 
of the pen 1 is brought into contact with a point within the 
page up and down operation region 47 on the whiteboard 2, 
a contact Signal and coordinates of the contact point are 
detected by the whiteboard and are Supplied to the computer 
4 from the whiteboard 2. When the pen coordinate process 
ing input unit 41 receives the contact signal and coordinates 
of the contact point, it Supplies the enable Signal to the image 
display control unit 43. Then, the image display control unit 
43 initiates the page up and down processing program as 
illustrated by a flow chart shown in FIG. 8. 
0.063. In the page up and down functionality, when the 
pen 1 is brought into contact with a point within the page up 
and down operation region 47, an X coordinate (X) of the 
initial contact point of the pen 1 is Stored in the pen position 
Storing unit 42 (step 51). Next, in a step 52, it is judged 
whether or not the pen 1 is separated from the whiteboard 2. 
If the separation of the pen from the whiteboard is detected 
by this step, the process is ended. Contrary to this, if the 
Separation of the pen from the whiteboard is not detected, a 
current X coordinate of the pen is stored as (X,x) in a step 
53. Then, in a step 54, it is judged whether or not a difference 
between said X coordinates (X,w-X,ta) is within a prede 
termined range from -h to +h. This h may be set to a 
Sufficiently Small value for compensating a Small possible 
vibration of the user's hand. 
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0064. If the above difference between the X coordinates 
(X,w-Xa) is larger than -h, but Smaller than +h, the 
process is returned into the Step 52 and waits the movement 
of the pen 1. It is assumed that in the present embodiment, 
the movement of the pen in the right-hand direction is 
positive and that in the left-hand direction is negative. 
0065. As a result of the judgement in the step 54, if the 
difference between the X coordinates (X-X) is found to 
be not less than h, it is once again judged in a step 55 
whether the pen 1 is separated from the whiteboard 2 or not, 
and then it is further judged in a step 56 whether the pen is 
moved or not. When the movement of the pen 1 is detected, 
a current X coordinate of the pen is Stored in the pen position 
Storing unit 42 as (X, in a step 57. 
0066 Next, in a step 58, a difference between said X 
coordinates (X-X) is calculated and the left-hand leaf 
of the book 46 is turned in the right-hand direction by an 
amount equal to a product of Said difference and a coefficient 
k ((X,w-X)xk) This operation is repeated until the pen 1 
is removed from the whiteboard 2. 

0067. In the step 55, when it is judged that the pen 1 is 
separated from the whiteboard 2, in a step 59 it is further 
judged whether or not the relevant leaf of the book has been 
turned more than halfway. If the leaf of the book has been 
turned more than halfway, the page turning operation is 
forcedly continued until the relevant leaf has been com 
pletely turned in a step 60. On the contrary, if the page 
turning isjudged not to be effected halfway, the page turning 
operation is finished in a step 61 and the leaf of the book is 
returned into the original position. 
0068. In the above mentioned page up and down func 
tionality according to the invention, like as the Scroll func 
tionality, the page turning operation is carried out in accor 
dance with an amount which is equal to the X coordinate 
difference (X,x-X) multiplied by the coefficient k, the 
page turning operation can be performed by a very Small 
movement of the pen 1 on the whiteboard 2, and therefore 
the displayed image is hardly hidden by the user 23 and the 
movement of the pen can be minimized during the page up 
and down operation. 

0069 Moreover, also in the page up and down function 
ality, the above mentioned coefficient k may be changed in 
accordance with the velocity of the movement of the pen 1 
on the whiteboard 2. In this case, if it is required to turn a 
very large number of pages, the user may drag the pen at a 
high Speed. 

0070 Next the window shift functionality according to 
the invention will be explained with reference to FIGS. 9 
and 10. 

0071. It is first assumed that on the whiteboard 2 there are 
displayed two windowS 61 and 62 having given sizes as 
illustrated in FIG. 9A, and one window 61 is to be moved 
on the whiteboard. At first, any point within a predetermined 
title bar 611 of the relevant window 61 is pointed out by the 
pen 1 and then the pen is dragged into a given direction by 
a distance corresponding to a distance over which the 
window 61 is to be moved. 

0072. When the title bar 611 is pointed by the pen 1, a 
contact Signal and coordinates of a contact point are Supplied 
from the electronic whiteboard 2 to the computer 4. The 
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contact signal and coordinates of contact point are received 
by the pen coordinate input processing unit 41, which then 
Supplies an enable Signal to the image display control unit 
43. In response to this enable signal, the image display 
control unit 43 initiates the window Shift control processing 
program whose flow chart is shown in FIG. 10. 
0073. In the window shift control processing program, 
when the-pen 1 is brought into contact with the whiteboard 
2 at a position within the title bar 611 of the window 61 and 
the enable Signal is generated, coordinates of the contact 
point are Stored in the pen position Storing unit 42 as 
previous position coordinates (x, y) in a step 71. 
Then, it is checked whether or not the pen 1 is separated 
from the whiteboard 2 (step 72). If the pen 1 is separated 
from whiteboard 2, the proceSS is ended. Contrary to this, 
when the pen is not separated from the whiteboard, it is 
further checked whether or not the pen 1 is moved on the 
whiteboard 2 (step 73). Only when the movement of the pen 
1 is detected, coordinates of a pen contact position are Stored 
in the pen position Storing unit 43 as a current position 
coordinates (X,w, y,w) in a step 74. 
0.074 Next, in a step 75, a variation in the coordinates of 
the pen 1, i.e. a distance over which the pen has been 
dragged on the whiteboard 2 is derived by effecting a 
calculation expressed by (X,w-X.e. yew-ye), then the 
thud calculated distance is multiplied by a coefficient k to 
derive a shift distance, and the window 61 is moved in 
accordance with the thus obtained shift distance. Like as the 
Scroll functionality, the current position coordinates (X,x,y 
w) are changed into the previous position coordinates 
(x,y) in a step 76. Then, the process returns into the 
Step 72, and a similar operation is repeated. 

0075. In the present embodiment, during the movement 
of the window 61, there is also displayed a segment 63 
which extends from the tip of pen 1 to a left upper corner of 
the window 61. It should be noted that since this segment 63 
is always directed to the direction in which the pen 1 is 
dragged and the window 61 is moved, the user 23 can easily 
and clearly recognize a relationship between the dragging 
operation of the pen and the actual movement of the window 
on the whiteboard 2. Therefore, even if a relatively large 
number of windows are displayed on the whiteboard 2 
Simultaneously, the user can clearly recognize a window 
whose position on the whiteboard is to moved. 
0.076 Also in the window shift functionality, a value of 
the coefficient k may be changed in accordance with a 
dragging Velocity of the pen 1 on the whiteboard 2. Then, if 
the user wants to move a window over a relatively long 
distance, it is Sufficient for the user to drag the pen 1 into a 
given direction at a high Speed. 
0.077 Now the counter value changing functionality 
according to the invention will be explained with reference 
to FIGS. 11 and 12. 

0078. In this mode of operation, on the whiteboard 2 
there are displayed a counter 81 and a count operation region 
82 adjacent to a right side of counter 81 as depicted in FIG. 
11. If the counter 81 is displayed on the whiteboard 2 
together with other images, it is usually convenient that the 
counter is displayed near a right Side of the whiteboard 2. 
Then, the count operation region 82 may be displayed 
adjacent to the right side of the counter 81 as illustrated in 
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FIG. 11. Then, a possibility that the user might hide the 
displayed image during the count change functionality can 
be minimized. On the count operation region 82, there are 
provided up and down marks, but according to the invention, 
the function of these marks are entirely different from that of 
the known up and down buttons 109a and 109b shown in 
FIG. 3. That is to say, in the known count change function 
ality, the user has to point one of the buttons with the pen 
continuously or repeatedly. However, according to the 
invention Such a cumberSome and difficult operation is not 
required at all. 

0079. When a count value indicated in the counter 81 is 
to be incremented, at first any point within the count 
operation region 82 is pointed by the pen 1. Then, the pen 
1 is dragged upward (shown by an upward arrow (D in FIG. 
11), while the tip of pen is kept to be contacted with the 
whiteboard 2. When a count value in the counter 81 is to be 
decremented, any point within the count operation region 82 
is pointed by the pen 1, and then the pen is dragged 
downward (indicated by a down arrow O). 
0080 AS explained above, when a point within the count 
operation region 82 is pointed by the pen 1, a contact Signal 
is Supplied from the electronic whiteboard 2 to the pen 
coordinate input processing unit 41 in the computer 4 and 
the count value changing control processing program is 
initiated as represented by a flow chart shown in FIG. 12. 
0081. In the count value changing program, at first, a 
count Value displayed in the counter 81 at a time when an 
enable Signal is generated in response to the contact Signal 
is Stored in the display data memory 44 as an initial count 
value n in a step 91. Next, any coordinate of the pen contact 
point is stored in the pen position Storing unit 42 as (y) 
in a step 92. In a next step 93, it is judged whether or not the 
pen 1 is separated from the count operation region 82. If the 
pen 1 is not separated from the whiteboard 2, then it is 
further judged whether or not the pen 1 is dragged in a step 
94. When the pen 1 is dragged from the point within the 
count operation region 82, any coordinate of a pen contact 
point is Stored in the pen position Storing unit 42 as a current 
pen position (yknow). 

0082 Next, in a step 96, a distance over which the pen 1 
is dragged is calculated from (yew-ysia). Then, the thus 
calculated distance is divided by a coefficient k to derive an 
incremented count value. In this calculation, a fraction 
should be neglected or a quotient should be rounded off into 
an integer number. The thus derived incremented count 
value is added to the initial count Value n to derive a new 
count Value, and this new count value is displayed on the 
counter 81. Also in this functionality, the initial count value 
is replaced by the new count value. 
0083. In the manner explained above, in the count value 
changing functionality according to the invention, after the 
pen is contacted with any point within the count operation 
region 82, the pen is dragged upward or downward, the 
count value displayed in the counter 81 can be incremented 
or decremented. Therefore, the count value can be changed 
by a much simpler operation than the known whiteboard 
system in which up or down button has to be pointed by the 
pen continuously or repeatedly. 

0084. It should be noted that the present invention is not 
limited to the embodiments explained above, but many 
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modifications and alternations may be conceived by those 
skilled in the art within the scope of the invention. For 
instance, in the above embodiment, the display panel is 
formed by the electronic whiteboard in which the image is 
projected by the LCD projector onto the display Screen from 
the front Side thereof, but the image may be projected from 
the rear Side of the display Screen. Furthermore, according to 
the invention, the display panel may be constituted by any 
other image display device having a faculty of detecting a 
point denoted by a marker Such as a LCD tablet. In this case, 
it is not always necessary to use the pen-like member as the 
marking means, but any other marker Such as magnetic 
marker and optical marker may be equally used. In the 
magnetic marker and optical marker, it is not always nec 
essary to bring the marker into contact with the display 
panel. Moreover, in the above embodiment, handwritten 
characters, marks and graphics entered with aid of the pen 
are recognized and are displayed on the whiteboard, but 
according to the invention Such a recognition may be 
dispensed with. 
0085. As explained above in detail, in the human inter 
active type display System according to the invention, the 
user with the marking means Such as pen denotes any point 
within the operation region Such ads the Scroll operation 
region 21, page turning operation region 57, tool bar region 
611 and count operation region 82 is point and then drags the 
marking means into a desired direction by a-desired distance 
on the display panel. Then, the displayed image is Scrolled 
in a desired direction over a desired distance, a desired 
number of pages of the displayed book are turned up or 
down, the window is shifted in a desired direction over a 
desired distance, and the count Value in the displayed 
counter can be incremented or decremented by a desired 
count Value. In this case, a part of the displayed image 
hidden by the user from observers can be minimized and a 
necessary moving distance of the user or user's hand can be 
reduced. Further, the dragging operation fits the natural 
feeling of the user and can avoid the minute operation which 
is difficult for the user Standing in front of the display panel 
arranged in an upright posture. 
What is claimed is: 

1. A human interactive type image display System com 
prising: 

a display means having a display panel on which an image 
is displayed, Said display panel having a predetermined 
operation region; 

a marking means for pointing a point on Said display 
panel; and 

a controlling means for detecting a marking operation of 
a user by Said marking means for a point within Said 
operation region in the display panel to produce an 
enable Signal and coordinates of points on the display 
panel pointed by Said marking means Successively from 
Said point within the operation region to produce a 
position signal during a marking operation of the user, 
processing Said enable Signal and position signal to 
detect a direction and a distance of a movement of Said 
marking operation of the user and controlling the image 
displayed on the display panel in accordance with Said 
detected direction and distance of the movement of the 
marking operation to perform a desired functionality in 
a human interactive manner. 
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2. A display System according to claim 1, wherein Said 
display means comprises an electronic whiteboard, Said 
marking means comprises a pen-like member which is 
brought into contact with a display panel of the electronic 
whiteboard for marking a point on Said display panel, and 
Said enable signal is generated by processing a contact Signal 
representing a contact condition of the pen-like member to 
the point within Said operation region in the display panel. 

3. A display System according to claim 2 for performing 
a Scroll functionality, wherein the image displayed on the 
display panel is Scrolled in a direction over a distance which 
are defined by a direction and an amount of a movement of 
the pen-like member on the display panel during the mark 
ing operation of the user. 

4. A display System according to claim 3, wherein Said 
operation region is Set along a periphery of the display panel 
of the electronic whiteboard. 

5. A display System according to claim 3, wherein Said 
controlling means derives the direction and distance of the 
movement of the image displayed on the display panel 
during the marking operation by effecting a calculation of 
(xnow-xprev)xk, (ynow-yprev)xkl where Xprev and yev are X 
and y coordinates of a Start contact point, X, and y are 
X and y coordinates of a current contact point and k is a 
coefficient. 

6. A display System according to claim 5, wherein Said 
controlling means detects a Velocity of the movement of the 
pen-like member and Said coefficient k is changed in accor 
dance with said velocity such that the distance over which 
the displayed image is Scrolled in proportion the detected 
Velocity. 

7. A display System according to claim 2 for performing 
a page up and down functionality for turning pages of a book 
or notebook displayed on the display panel, wherein a page 
or pages of the book or notebook displayed on the display 
panel are turned in a direction over the number of pages 
which are defined by the direction and amount of the 
movement of the pen-like member on the display panel 
during the marking operation of the user. 

8. A display System according to claim 7, wherein Said 
operation region is Set to a display area which is Substan 
tially identical with the display panel on which a whole 
image of the book or notebook is displayed. 

9. A display System according to claim 7, wherein Said 
controlling means derives the direction and amount of a 
page turning operation during the marking operation by 
effecting a calculation of (X,w-Xe)xk or (yew-ye)xk, 
where X, and ye are X and y coordinates of a start 
contact point, X, and yew are X and y coordinates of a 
current contact point and k is a coefficient. 

10. A display System according to claim 9, wherein Said 
controlling means detects a Velocity of the movement of the 
pen-like member and Said coefficient k is changed in pro 
portion to the detected Velocity. 

11. A display System according to claim 7, wherein when 
the pen-like member is separated from the whiteboard at the 
end of the marking operation, if it is judged that the page 
turning operation has been effected more than halfway, the 
page turning operation for a relevant page is forcedly 
completed, but if it is judged that the page turning operation 
has not been effected more than halfway, the relevant page 
is returned into an original position. 

12. A display System according to claim 2 for performing 
a window shift functionality for shifting a window displayed 
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on the display panel, wherein the window displayed on the 
display panel is shifted in a direction over a distance which 
are defined by the direction and amount of the movement of 
the pen-like member on the display panel during the mark 
ing operation of the user. 

13. A display System according to claim 12, wherein Said 
operation region is Set to a tool bar of the window. 

14. A display System according to claim 12, wherein Said 
controlling means derives the direction and the distance of 
a window shift operation during the marking operation by 
effecting a calculation of (X,w-Xe)xk, (yew-ye)xk), 
where X, and ye are X and y coordinates of a start 
contact point, X, and y are X and y coordinates of a 
current contact point and k is a coefficient. 

15. A display System according to claim 14, wherein Said 
controlling means detects a Velocity of the movement of the 
pen-like member and Said coefficient k is changed in pro 
portion to the detected Velocity. 

16. A display System according to claim 12, wherein 
during the window shift operation, a Segment is displayed on 
the display panel of the whiteboard, Said Segment connect 
ing a tip of the pen-like member to a predetermined point of 
the window. 

May 20, 2004 

17. A display System according to claim 2 for performing 
a count Value changing functionality for changing a count 
value indicated by a counter displayed on the display panel, 
wherein the count value in the counter displayed on the 
display panel is incremented or decremented in accordance 
with the direction of the movement of the pen-like member 
on the display panel by an amount which is defined by the 
amount of the movement of the pen-like member on the 
display panel during the marking operation of the user. 

18. A display System according to claim 17, wherein Said 
operation region is Set adjacent to the counter. 

19. A display System according to claim 17, wherein Sa-id 
controlling means derives the direction and amount of a 
count value changing operation by effecting a calculation of 
(yew-ye)xk, where ye isy coordinates of a start contact 
point, y is y coordinates of a current contact point and k 
is a coefficient. 

20. A display System according to claim 19, wherein Said 
controlling means detects a Velocity of the movement of the 
pen-like member and Said coefficient k is changed in pro 
portion to the detected Velocity. 

k k k k k 


