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jector 8 is mounted adjacent the camera 6 and projects cilitated in the present invention through video-based
onto the surface 2 a display 21 which is generally coin- finger-tracking. A bare finger is too thick, however, to
cident with the field of view of the camera 6, and which, indicate small objects such as a single letter, for which
in the example shown, includes an image of a newly cre- a pen or other thin object is used.
ated document 20, as discussed below. The camera 6 5 [0013] The current implementation uses simple im-
and the projector 8 are both connected to a signal age processing hardware to achieve the desired inter-
processing system, generally designated 10, which is in active response time (although suitable algorithms
turn connected to a printing device 208 and, optionally, could be used to achieve the same result):it initially sub-
a document scanner 206 (see Fig. 2). A small snare- samples the image and processes it at very low resolu-
drum microphone 16 (preferably with built in amplifier) 10 tion to get an approximate location for the finger Only
is attached to the bottom of the desk and picks up audi- then does the system scale to its full resolution in order
ble or vibrational signals. The system 10 monitors the to get a precise location, so only small portions of the
(digitised) signal amplitude of the microphone 16 to de- image need to be processed If the user moves too quick-
termine (e.g. by comparison with a threshold value) ly, the system loses track of where the finger is, so it
when the user taps on the desk 2 (e.g. to designate an 15 immediately zooms back out to find it. The result is that
operation (see below)). large, quick movements are followed less precisely than
[0009] The architecture of the signal processing sys- fine movements, butfor pointing applications this seems
tem 10 is schematically illustrated in Fig. 1. This imple- acceptable.
mentation runs on standard X Window applications us- [0014] Interaction techniques using video-based fin-
ing the human finger as a pointing device. The system 20 ger tracking, are demonstrated by M. Krueger (Artificral
is implemented so that finger tip location and desk tap- Reality II, Addison-Wesley, 1991). The disadvantages
ping information are sent through X in such a way that of his system are discussed in UK patent application
from the point of view of applications, these events are 9313637 2 (hereafter Ref. 1), a copy of which was filed
indistinguishable from those of a conventionally-used with the present application
mouse. The system runs on two machines: a Sun 4/110 25 [0015] In contrast, the present invention senses mo-
(104) and a SPARCstation (106). This is because the tion (since most objects on the desk 2 do not move ex-
image processing board 102 plugs into a VME bus, cept the user's hands and the objects they are holding):
while the projected video (LCD) display plugs into an it captures sequential video frames and examines the
Sbus. The images captured by the camera 6 are initially image produced by subtracting the sequential values of
processed by an Itex100 image processing board 102. 30 each pixel in two successive frames. The result for, e.
Any other suitable architecture could be used to achieve g., a moving hand looks like Figure 3. Further process-
the image signal handling. Figure 1 illustrates how the ing is then carried out to remove noise and to locate the
software modules interface to each other and to the precise position of the fingertips.
hardware. The system is implemented in C + + and C [0016] Motion detection uses an image loop-backfea-
under SunOS and TCP/IP. 35 ture of the board 102 that allows the most significant bits
[0010] The desk-camera-projector arrangement of two images to be sent through a look-up table. This
(2,6,8) may be located remotely from the printing device table is set up to subtract the two images, allowing very
208 and any number of such arrangements may be fast differencing of successive frames. Current finger-
linked up to a common printer. Alternatively, the surface tracking performance using the Sun 4/110 and Itex100
2 may itself constitute an upper surface of a copying or 40 image processing board 102 is 6-7 frames/sec.
printing machine, or the surface of a desk next to such [0017] Determining when the user taps on the desk is
a machine, with the advantage that any documents cre- preferably achieved using the microphone 16. Another
ated using the system may be immediately printed out way to detect tapping is to use a touch screen, which
and taken away by the user. The processor 10 may form can provide dragging information as well as extra loca-
an integral part of a copying or printing machine, or may 45 tion data.
be remotely located in a separate device and coupled [0018] Projection from above provides similar capa-
to the printer by a conventional communications link. bilities to a large flat display screen, but it has the key
[0011] In a preferred embodiment, the system of Fig. advantage that computer-generated images 21 can be
1 forms an integral part of a printing system, for example superimposed onto paper documents. This is necessary
as schematically illustrated in Fig. 2 and described in 50 for creating merged paper and electronic documents,
detail in EP-A-592108, with the exception that appropri- and for providing feedback when making selections 22,
ate elements of the control section 207 are replaced by 28, 31 (see below) on paper. Overhead projection, how-
hardware from Fig. 1, such as the user interface 252 ever, does produce problems, such as shadows: these
(which is implemented by the camera-projector arrange- are hardly noticed when the projector is mounted above
ment (6,8)), the system control 254, etc For additional 55 a horizontal desk 2, but special measures must be taken
control detail, reference is made to US-A-s 5,081,494, to avoid shadow problems on a nearly vertical surface,
5,091,971 and 4,686,542. if this is used as the work surface (like a drawing board).
[0012] Interacting with objects with bare fingers is fa- [0019] The brightness of the room may affect the clar-
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ity of the projected display. This is not a problem with
normal fluorescent lights, but a bright desk lamp or direct
sunlight should be avoided. The area onto which display
21 is projected should preferably be white.
[0020] In the implementations described herein the
image output device may be any device that provides
an image in the work surface: e.g a CRT display con-
veyed to the surface 2 by means of mirror elements
above or below the surface 2; or a flat panel LCD display
integral with the desk and disposed either at the surface
or below it. Any number of displays may be used.
[0021] Document images are captured through an
overhead video camera 6, but a difficulty with standard
video cameras is their low resolution (compared to scan-
ners), which may not permit good quality copying from
a document on the work surface. Several solutions are
possible.
[0022] One technique is to use a very high resolution
camera 6 for the system.
[0023] Another solution is to use multiple cameras. At
least one camera 6 is set up with a wide field of view
that encompasses the substantially the entire work sur-
face 2. At least one other camera (hereafter-"subsid-
iary camera";not shown) is mounted adjacent the main
camera 6 and zoomed in to cover a small part of the
desk surface 2 (within or outside the display area 21) at
high resolution (e.g. about 200 spotslinch; 8 spots/mm).
Multiple fixed subsidiary cameras may be used to cover
the whole area at high resolution, or fewer movable sub-
sidiary cameras could be used. The video signal from
each camera is processed via a respective channel of
the image processing board 102, by means of suitable
multiplexing techniques which are well known in the art.
When such a subsidiary camera with a relatively small
field of view is used, a light area (e.g. a white "window"
or other visual indication such as a black rectangular
outline) is projected onto the surface 2 so as to coincide
with the field of view of the high resolution subsidiary
camera(s) and indicate to the user exactly what part of
the work surface is within that field of view (i e., the active
area). The user can therefore place source documents
4 within this high resolution "window" to enable text or
image information to be scanned in by the system at
high resolution Since it has been found so far that only
small parts of a document at a time need be used, and
sliding a piece of paper into the camera's "window" is
so easy, the use of multiple fixed cameras to cover the
whole desk appears unnecessary.
[0024] A further possible technique solves this prob-
lem by storing information about the positions in the
source document 4 of the part(s) to be copied, by means
of image recognition techniques and the use of docu-
ment descriptors. The document is then put through a
(desktop) scanner 206 (or is pre-scanned before image
manipulation takes place), preferably a high resolution
(e.g. 24 dots/mm; 600 dotslinch) scanning machine, and
this position information is used to determine what parts
of the scanned image to use in the eventual copy. With

this technique, the user interacts with the documents at
the lower (camera) resolution, but the finished product
is constructed from higher (scanner) resolution images.
Pre-scanning is inconvenient for many interactive appli-

5 cations, however, so it is preferred to use one of the
abovementioned alternative methods.
[0025] The image produced from a video camera 6
and frame grabber (not shown) on the board 102 is grey-
scale (typically eight bits/pixel). This grey-scale image

10 must be thresholded, or converted to a one bit/pixel
black and white image, before it can be used for char-
acter recognition or any of the other embodiments which
are described herein.
[0026] Simple thresholding is not adequate for obtain-

15 ing an image suitable for character recognition. Another
problem can be automatic grey balancing on the cam-
era. This can cause a change in brightness in one part
of the image to affect the values in all other parts.
[0027] Consequently, the system uses an adaptive

20 thresholding algorithm which varies the threshold value
across the image according to its background value at
each pixel. The present system produces results in a
single pass which are nearly as good as systems requir-
ing multiple passes through the image, by calculating

25 the threshold value at each point from an estimate of the
background illumination based on a moving average of
local (within about 1/8th the width of the image) pixel
intensities. This method is fast and can be combined
with a scaling operation if necessary.

30 [0028] Finally, when dealing with text, the thresholded
image is skew-corrected and recognised by an OCR
server (in this case, Xerox Image System's Scan-
WorkX). If the resolution is high enough relative to the
text size, then it returns the associated ASCII string. For

35 accuracy, it is important to provide both quick feedback
to the user (by displaying immediately the number or
character which the system "thinks" it has recognised),
and a simple way for the user to correct unrecognised
characters.

40 [0029] To support interaction, projected feedback 24,
26 (see Fig.6) to the user, and selective grabbing of im-
ages through the camera 6, the system must map coor-
dinates in the projected display 21 to coordinates in the
frame grabber of image processor board 102. This cal-

45 ibration may be difficult because the projected display

21 is not a perfect rectangle (there are optical distortions
such as "keystoning"), the camera 6 and/or tablet may
be rotated relative to the projected display 21, and it may
be necessary for the camera 6 to view the projected dis-

50 play from an angle. Also, vibrations caused by, e.g., air
conditioners or slamming doors cause movements
which disrupt the calibration, as do any adjustments to
the equipment.
[0030] In the case where stylus input is used to indi-

55 cate position on a tablet, the system first maps absolute
positions on the digitising tablet to positions on the dis-
play 21 in order to provide feedback. Second, positions
on the display 21 are mapped to corresponding posi-
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tions in the frame grabber in order to support grabbing
of selected areas 22, 28, 31 (see below) on the desk.
Obtaining the data to calibrate the pointing device (sty-
lus + tablet; touchscreen) to the display 21 is relatively
straightforward: a series of points are displayed and the
user is prompted to touch them with a pointer 32 (see
Fig 8)
[0031] In the case where position indication by finger
tip location is used, obtaining data for calibrating the vid-
eo camera 6 to the display 21 is not as simple.
[0032] Figure 4 shows an approach which improves
on prior techniques: this is to project an object that can
be located by the image processing system, allowing the
system to self-calibrate without any assistance from the
user. The present system projects a thick "plus" sign (+),
and uses image morphology (see D Bloomberg & P Ma-
ragos, "Image Algebra and Morphological Image
Processing", SPIE Conference Procs, San Diego, CA,
July 1990) to pinpoint the centre of the mark in the frame
grabber coordinate space.
[0033] For accurate mapping, preferably a four point
calibration system (Fig. 4) is used, which compensates
for rotation and keystoning. The mapping is given by the
equations

x =c1x+C2y+C3xy+C4 (1)

y=csx+C6y+cyxy+cs (2)

where (x,y) are coordinates in the projected display, and
(x',y') are coordinates in the frame grabber.
[0034] With four point pairs, the set of simultaneous
linear equations can be quickly solved by Gaussian
Elimination. Then, a fifth plus mark (+) is projected and
its location is checked to make sure it is close enough
to the position produced by the above mapping. The re-
sult is accurate to within one or two display pixels, al-
lowing the user to select areas 22, 28, 31 on the desk 2
and rely on the displayed feedback 24 to precisely indi-
cate what will appear in the grabbed image.
[0035] Unlike a traditional workstation, user interfaces
on the present system must take account of handed-
ness. If feedback 24 (see, e.g, Fig. 6) is projected to the
lower left of the pointer 32 (finger, stylus), for example,
then a right-handed person has no trouble seeing it, but
a left-handed person does have trouble because it gets
projected on the hand. Not only is feedback affected,
but also the general layout of applications, and left-
handed users are inconvenienced because it requires
them to reach their arm farther than right-handed sub-
jects, and their arms hide the paper 4 they are reading.
The system's video camera 6 can see the user's hands,
so it preferably recognises automatically which hand the
user is pointing with, and then uses this information in
implementing the interface during the following work

session. A pop-up menu, for example, is preferably pro-
jected to the left of the pointer for a right-handed person,
and to the right of the pointer for a left-handed person.
[0036] When pointing at paper with the present sys-

5 tem, the camera 6 must be able to "see" the paper 4,
and this means that fingers and other pointing devices
32 must be out of the way. However, new users do not
seem to have much difficulty learning how to interact
with the system in a way that keeps selections (22, 28,

10 31) visible. When sweeping out a rectangle 24 (for ex-
ample in the Fig, 6 embodiment described below) there
are four ways of doing this (see Fig. 5). If right-handed
people use method , or if left-handed people use
method@ , they obscure the selection. But users do not

15 seem to repeat the mistake: in general, the system can-
not see a selection (22, 28, 31) unless the user can see
it too, and that seems easy for people to learn.
[0037] Selection feedback 24 can also play an impor-
tant role in preventing obscuration. In the implementa-

20 tion discussed herein, the projected selection rectangle
24 floats slightly ahead of the pointer, so it is easy to
avoid placing the pointer inside.

Selecting parts of a document to be copied
25

[0038] In Figs 6(a)-(f) a basic user interface technique
made possible by the copying system of the present in-
vention - the selection of parts of a paper document 4
directly on the paper itself while the system reads the

30 image selected - is illustrated in successive scenes,
viewed from above the desk surface 2. The user 18 is
creating a new document (generally designated 20)
within the projected display 21, and here the source doc-
ument 4 is a book page The user selects a figure 22 on

35 the book page 4 by first touching his two index fingers
together at the top right hand corner of the figure 22: the
system recognises this as a gesture for starting a selec-
tion. As the user then moves his left hand index finger
to the bottom left hand corner of the figure 22 (motion

40 in Fig.5), the system processor recognises the

movement and causes the projector to display, as feed-
back to the user, a selection block 24 (here a rectangular
outline; alternatively a grey rectangle) which increases
in size until this movement ceases (Fig.6(a)). The user

45 can see exactly what is encompassed by the selection
block 24, and when this is as desired, the user taps on
the desk to confirm the selection (the tap being inter-
preted by the processor as such confirmation). The
processor obtains via the camera 6 information indicat-

50 ing the positions of the boundaries of the selection block
24 relative to the original document 4 and therefore the
extent of part of the document which has been selected.
[0039] Next, the user puts his pointed finger on the
page 4 in the selection block 24 and "drags" a projected

55 image of the selection block 24 by moving his finger
across the display 21 (the selection block24 is displayed
by the projector 8 for feedback and moves to follow the
position of the moving finger tip), positions it in the ap-
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propriate location in the document 20, and taps on the
desk with a finger to confirm the positioning (Fig 6(b)).
The figure 22 is captured by the camera 6, thresholded
by the processor and the stored form of the document
20 edited accordingly; and the result is that the projected
display is modified so that the figure 22 is "pasted" into
the document 20 at the desired location (Fig. 6(c)); here,
the dimensions of the pasted-in figure 22 are adapted
by the processor 10 to the available height and width of
the text area of the new document 20.
[0040] It is then possible for the user to add a legend
to the pasted-in figure 22 by typing out the text thereof
on a conventional keyboard (not shown) linked to the
processor 10. The stored electronic form of the docu-
ment 20 is edited by the processor, and the projected
display 21 is simultaneously modified to show the leg-
end 26 (Fig. 6(d)) as it is typed in.
[0041] Next, the user selects a portion 28 of text from
the book page4 which is to be pasted in below the figure
in document 20 (Fig. 6(e)). This is done in exactly the
same way as selecting the figure 22 in Fig. 6(a), except
that the user starts with both index fingers at the top left
hand corner of the text portion 28 and moves his right
hand index finger to the bottom right hand corner of the
text portion 28 (motion @ in Fig. 5). The text selection
28 is positioned in the document by tapping on the sur-
face 2, as before. The difference in this case is that op-
tical character recognition (OCR) is performed on the
selected text portion 28 captured by the camera 6. The
font of the text 28 is automatically converted into that of
the rest of the electronic document 20, and is reformat-
ted so as to fit into the text flow of the document 20 being
made up. (Alternatively the text 28 could be treated in
the same way as the figure 22 in Figs 6(a) to (c), by
selecting from top right to bottom left: i.e. motion @ in
Fig.5.) The stored electronic form of the document 20 is
updated accordingly by the processor 10 and the pro-
jector 8 automatically displays the modified document
20 (Fig.6(f)).
[0042] Once completed, the document 20 can be
printed out by conveying to the processor 10 a com-
mand to send the electronic version of the document 20
to the printer 14. This command may be entered via the
keyboard or conventional mouse operation, but is pref-
erably designated by the user selecting an appropriate
item from a pull-down menu (not shown) accessable, e.
g. by finger pointing, in the display area 21 on the sur-
face 2
[0043] In an alternative implementation, the work sur-
face 2 may incorporate a touch pad or other position
sensing device; and the user can use an appropriate sty-
lus to indicate corners of a rectangular selection block
designating a part to be copied, such as by starting in
one corner and moving the stylus to the opposite corner
(In this case, in order for the stylus and position-sensing
tablet to operate, the document 4 must only be a single-
sheet thick ) It is also possible to select non-rectangular
regions by tracing a "lasso" around the part of the paper

documentto be copied. Another possibility is for the user
to simply point at a region and the system can use image
morphology techniques to determine the scope of the
selection. One tap on the work surface could select only

5 the smallest discernable element pointed to (e.g. a letter
or word). Another tap in the same location would expand
the selection to include the sentence containing that let-
ter or word, a further tap causing selection of the para-
graph containing that sentence, or larger visual unit, and

10 so on. With all of these selection techniques, precise
feedback is projected so the user can see exactly what
is selected, and can therefore adjust the selection if it is
not exactly what the user wants (e.g. selecting a "don't
care" location - beyond the boundaries of the docu-

15 ment 20 - whereupon the projected selection is can-
celled; and then re-selecting from the source document)
[0044] Figure 7 illustrates, by means of a flow chart of
appropriate software running in the signal processing
system 10 of Fig 1, the steps involved in carrying out the

20 procedure sequentially illustrated in Fig 6

Coovina onto marked document

[0045] Another basic technique made possible by the
25 present invention is the copying onto a previously

marked document in novel ways. For example, a form
can be filled in with data from parts of one or more other
documents.
[0046] This technique is illustrated in Figs 8(a) to (f),

30 which show successive scenes, viewed from above the
surface 2. The technique is similar to that used in the
embodiment illustrated in Fig. 6, except that the docu-
ment 20 consists of the information to be added to a
marked document 30 (in this case a form) placed on the

35 work surface 2. Operations are performed to indicate
how the form 30 should be completed, producing a pro-
jected image showing the additional marks that are to
be made on the document.
[0047] As illustrated in Fig.8(a), the source document

40 4 comprises a receipt positioned within the camera's
field of view. The user selects the numerical total 31 in-
dicated on the receipt using the above-mentioned stylus
and position-sensing tablet method (but any of the
above-mentioned image-selection techniques could be

45 used). An image of the selected number, captured by
the camera 6, is projected back onto the display 21 at
the position of the point of the stylus 32. As the projected
image of selected number is dragged to the appropriate
box 34 of the form 30, in a similar way to the moving

50 selection block 24 in the Fig.6 embodiment, the motion
of the number is shown in the display by the projector 8
(Fig.8 (b)). The number is recognised by the processor
10 using OCR and dropped in the box 34 by releasing
a button on the stylus, or by the user tapping on the desk

55 with his free hand.
[0048] Figure 8(c) illustrates an operation performed
in the case where the appropriate data is not present in
the source document 4: the user writes a date in the ap-

6

APLNDC00021470



11 EP 0 622 722 B1 12

propriate box 36 of the form by hand. The movement of
the point of the stylus 32 is tracked as the user writes,
and an image is simultaneously projected down onto the
form 30 showing the ink which would have been left on
the form if the stylus were a pen. The system recognises
the user's characters as they are written, converts the
projected "ink" characters into the same font as the other
numbers on the form 30 and modifies the projected
characters to make them appear in that font. Once one
entry (e.g. a date in numerical form) has been made in
this way, it can be copied to other boxes in in the same
or neighbouring column using the above-described drag
and drop process, or even copied by making ditto signs
by hand in the appropriate places.
[0049] Once the relevant numbers have been "en-
tered" in the form 30, an operation can be performed on
a group of numbers. In Fig 8(d) a column 38 containing
a set of "entered" numbers is selected using the stylus
32. Next, the user places on the form 30 a small piece
of paper having a button 39 printed on it and designated
"SUM", with its arrow pointing at the interior of a box 40
on the form 30 in which a total is to be entered. When
the user "presses" the paper button by tapping a finger
on the piece of paper as shown in Fig. 8(e), the sum of
the numbers in the selected column 38 is projected into
the box 40 In doing this, the system (1) recognises the
function of the button (e.g. by means of morph glyphs
present in the drop shadow42 of the button 39), (2) rec-
ognises the tapping of the button so as to be aware of
where and when to perform the summing operation, (3)
carries out the summing operation, and (4) projects the
resulting numerical sum into the box 40.
[0050] When all the necessary entries have been
made in the form 30, the latter can be fed through a print-
er 14 in order to make the projected marks permanent.
[For this purpose it may be convenient, in the case
where the main printer 14 is remote from the desk 2, to
have an additional compact ink jet printer (not shown)
on the desk surface 2, enabling the printing of the addi-
tional marks on the form and, if necessary, the signing
of the form by a user, to be carried out immediately.] The
processor 10, which stores the relative positions of all
the projected characters and numbers with respect to
the features of the form 30, causes the corresponding
ink marks to be made in the appropriate locations (rowl
column/box) in the form during the printing operation.
[0051] Figure 9 illustrates, by means of a flow chart of
appropriate software running in the signal processing
system 10 of Fig. 1, the steps involved in carrying out
the procedure sequentially illustrated in Fig. 8.
[0052] This technique is preferably extended by per-
forming OCR on a selection from a source document 4
and then projecting the recognised numbers or charac-
ters in image to fill in a form or other pre-marked docu-
ment. In general, text selections are discriminated from
graphics selections and OCR performed, where neces-
sary. Optionally, a user may select a location on a form
30 using one of the above-described techniques, and

then type characters into the projected image with a con-
ventional keyboard (not shown) linked to the processor
10
[0053] The above-mentioned paper buttons may also

5 be used to extend this technique: various buttons dis-
playing appropriate recognisable codes (as mentioned
above) are used to perform commonly executed opera-
tions, such as currency conversions, averaging etc.
[0054] This technique further includes recognising

10 other tools and modifying the projected image appropri-
ately. When a stylus is used as a marking tool, and
moved across the surface (e.g. for handwriting), a mark
is produced in the image. If the resulting marks meet
some criterion, recognition is performed and the marks

15 replaced by the appropriate characters or numbers. Al-
so, an eraser is recognised similarly and, in addition to
its physical erasure of marks, the projected image is
modified appropriately
[0055] If a paper form is recognised by the system,

20 then it can assist the user with prompts as to how to fill
it out, and it can perform calculations (e.g adding a col-
umn of numbers) that are specified on the form In gen-
eral, the system can augment any recognisable paper
form with features now available only with electronic

25 forms.

Scalina and positionina document parts in proiected
image

30 [0056] Another user interface technique made possi-
ble by the present invention is scaling or positioning
parts of a document before copying. In this disclosure,
the term "arrange" is used generally to include an oper-
ation that scales (re-sizes) a document part, an opera-

35 tion that positions a document part, or an operation that
both scales and positions a document part. Position of
a document part also includes orientation. The basic
technique for arranging a document part is to perform
arranging operations in the projected image. In other

40 words, a user can provide signals through the camera
requesting operations so that the document part ap-
pears at a different scale or different position in the pro-
jected image In effect, the user changes the projected
image until it shows a desired final, output document

45 with the indicated document part scaled and positioned
as desired. The output document can then be printed.
[0057] To perform scaling, the user can indicate a dif-
ferent spacing between the opposite corners of a docu-
ment part bounded by a selection rectangle, such as by

50 moving the fingertips together or apart. Scale of the se-
lected part in the projected image can then be changed
in proportion to the change in spacing.
[0058] To perform selection and positioning, the user
proceeds as in the embodiments of Figs 6 and 8, except

55 as mentioned below.
[0059] Figure 10 illustrates this technique: successive
scenes, viewed from above the surface 2, show how the
invention is employed by a user in producing a sketch.

7
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[0060] Initially, the user sketches out a scene using
an ordinary pencil and which includes a tree 46 (Fig.10
(a)) Next, the user, desiring to create a row of trees, se-
lects the image of the tree 46 by sweeping out a selec-
tion block 24 in the same manner as described with ref- 5
erence to the Fig.6 embodiment (Fig 10(b)). The user
then moves a copy of the selection block 24 as in the
Fig.6 embodiment, except that two fingers (or finger and
thumb) are used which, when the copied block 24 is in
the desired position, are used to reduces the size of the 10
block to the desired scale (Fig. 10(c)). The user taps on
the desk surface 2 to "drop" the reduced tree 48 in po-
sition, and the projector displays the new tree 48 spaced
apart from the original46. This process is repeated three
more times with the user's fingers progressively closer 15
together, to produce a row of trees (46-54) in perspec-
tive along the lane 56 (Fig. 10(d))
[0061] Next, the user begins to draw some slates 58
on the roof 60 of the house 62 (Fig 10(e)). In order to
save time the user places a paper button 64 designated 20

"FILL" with its arrow pointing at the roof 60. The code in
the drop shadow 66 of the button 64 is captured by the
camera 6 and the command is recognised by the proc-
essor 10; similarly, the slate pattern 58 is captured when
the user taps on the button 64 The user then moves the 25
button 64 to the empty region of the roof and taps on the
button again; and the system executes the button com-
mand by replicating the slate pattern 58 to fill the area
within the boundaries of the roof 60 (Fig. 10(f)). The re-
sulting pattern is displayed by the projector 8. 30
[0062] A further step is illustrated by Figs 10(g) and
(h): the user decides to include a window 66 in the roof
60, so some of the slate pattern must be erased. An
"eraser" 68 having on it a printed sticker 70 displaying
a code, similar to that on the above-mentioned paper 35
buttons (39, 64), by means of which the system recog-
nises the implement as an eraser. As the user sweeps
out an area with the "eraser" 68, the erasing motion is
recognised by the system, and the displayed pattern 58
is modified so as to omit the slate pattern from that area 40
Fig. 10(g)). The user then draws in the dormer window
66 by hand Fig 10(h)).
[0063] The result of these operations is a merged
physical and electronically projected sketch similar to
the combined form described in the Fig. 8 embodiment 45
Again, in order to make the projected marks (e.g trees
48-54 and the slate pattern 58) permanent, the sheet 30
containing the sketch would be passed through a printer
connected to the processor 10. The processor, which
stores the relative positions of all the projected images 50
with respect to either the features of the sketch or the
boundaries of the sheet 30, causes the corresponding
ink marks to be made in the appropriate locations on the
sheet 30 during the printing operation.
[0064] Figure 11 illustrates, by means of a flow chart 55
of appropriate software running in the signal processing
system 10 of Fig. 1, the steps involved in carrying out
the procedure sequentially illustrated in Fig. 10.

[0065] Another possibility for rotating and positioning
parts of a source document 4 in the projected image is
to move a paper original, for example containing image
elements to be included in the final sketch, into the de-
sired position within the projected document 20, and to
select the image element of interest (e.g. by tapping on
the surface 2) to be "pasted down" in place. This natural
interaction technique allows any printed or hand-drawn
image to be used as a sort of rubber stamp and advan-
tageously allows the user to try an image element in var-
ious positions without having to produce a new complete
sketch each time.

Random coovina of document Darts

[0066] The above basic techniques are especially
powerful when considered together with the possibility
of randomly copying from a set of input documents 4 to
produce output documents. This user interface tech-
nique is based on obtaining information indicating the
relationship between the input documents 4 and the out-
put documents.
[0067] One way to obtain this information is to operate
on the documents in sequence. In other words, the out-
put documents include parts from input documents 4 in
sequence, so that the input documents can be copied
in order into the output documents. This can be incon-
venient, however, such as when one of the input docu-
ments 4 include different parts that are copied into sev-
eral of the output documents.
[0068] Another way to obtain this information without
operating on the documents 4 in sequence is to use doc-
ument recognition techniques This is similar to the pre-
vious way except that it is unnecessary to provide iden-
tifiers on the documents Instead, a document charac-
teristic that can be detected at low resolution, such as
line length pattern, can be used to obtain identifiers that
are very likely to be unique for each document. Docu-
ment classification techniques are described briefly in
EP-A-495 622.

"Select and Paste" (or "Coov and Paste")

[0069] Although selecting text or images from one
document, and "pasting" the selection into a second
document is now a standard feature when manipulating
electronic documents, the same operation is awkward
to perform with real paper, requiring a photocopier, scis-
sors, and some glue or tape. The system of the present
invention, however, makes it possible to select and
paste paper documents 4 in the same way that we select
and paste electronic documents. In this implementation,
a sketch 80 on paper 4 can be electronically selected
by sweeping out an area 24 of the paper (e.g. with a
stylus 32) in a similar manner to that described above
When the stylus 32 is raised, the system snaps a picture
of the selection 80, and the projected rectangle 24 is
replaced by a thesholded electronic copy of the area.

8
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This copy can then be moved about and copied to other When a paper document 4 is placed on a desk 2 of user
parts 82 of the paper 4 as described in the aforemen- A, it is projected onto desk 2' of user B and vice versa.
tioned application. Sliding this electronically projected The projections are digitally scaled and positioned to
copy over the drawing to place it somewhere else is very provide What You See Is What I See (WYSIWIS), and
similar to sliding a paper copy (see Fig. 12). 5 both users can draw (using a real pen 92, 92') on either
[0070] In Fig. 12, the user has selected the sketch 80 paper documents 4 or on virtual documents. On both
of the window on the sheet 4, and has made two copies sides, the remote user B will see the new drawing pro-
of it (82). Now he has moved and is about to "paste jected in the corresponding place. Hand motions are al-
down" a copy 86 of the flower 84 that he drew. so transmitted over the communications link and dis-
[0071] Figure 13 illustrates, by means of a flow chart 10 played, so if a user points to a certain place on a docu-
of appropriate software running in the signal processing ment4 the other user can see this. (The partner's hands
system 10 of Fig. 1, the steps involved in carrying out block the view of what is underneath them, just as with
the procedure illustrated in Fig. 12. an ordinary desk, so this must be dealt with through so-
[0072] User testing revealed another wayof using this cial protocols and speech: not pictured in Fig 12 is an
tool which is also very powerful. Instead of constructing 15 audio link through telephones or speakerphones which
a mixed paper and projected drawing, it has been found is preferably provided to facilitate this. Another useful
that a user can construct a purely projected drawing and even more preferable addition is a face-to-face au-
from selected portions taken from any number of their dio-visual link.)
paper sketches. The user can sketch a figure on paper, [0076] In Fig. 14, the local user A is drawing a "X" 88
move it to the desired location in the projected drawing, 20 on a paper sheet 4 in ink, while the remote user's (B)
then select it using the above-mentioned techniques so paper and hand can be seen having just finished draw-
that it remains "pasted down" in that location even after ing a "O" 90.
moving the paper away The effect is like that of dry- [0077] Figure 15 illustrates, by means of a flow chart
transfer lettering or "rubber stamping", but in this case of appropriate software running in the signal processing
from any piece of paper onto a projected drawing. ThiS 25 system 10 of Fig 1, the steps involved in carrying out the
interaction technique is quite different from the standard procedure illustrated in Fig. 14.
"copy and paste" found on most workstations and takes
advantage of unique qualities of the present invention:
using both hands for manipulating and pointing as well Claims
as the superimposition of paper and electronic objects. 30

1. A document creation system, comprising:
Multi-user systems

a work surface (2);
[0073] People often use documents when working to-
gether, and they often need simultaneously to see and 35 means (8) for displaying images on the work
modify these documents. Physical paper is normally surface, said images comprising at least one
constrained in that it cannot be written on, pointed to, or blank image (20) representing a document in
otherwise manipulated by two people simultaneously electronic form to be created;
who are, for example, located on separate continents;
but this constraint can also be addressed by the present 40 a camera (6), focussed on the work surface, for
invention. generating video signals representing in elec-
[0074] Shared editing of documents has been dis- tronic form image information (4, 22) present
closed in, e.g. J.S. Olsen et al, "Concurrent editing: the within the field of view of the camera;
group's interface" in D Daiper et al. (eds) Human Com-
puter Interaction - Interact '90, pp 835-840, Elsevier, 45 processing means (10) for recognizing one or
Amsterdam). Most of this work has concentrated on more manual operations relating to the image
screen-based documents, but the multi-user implemen- information which are executed by a user (18)
tation of the present invention makes it possible to share within the field of view of the camera, and for
real paper documents. It allows users in (at least) two performing electronic operations, correspond-
separate locations to "share" their physical desks, by 50 ing to said manual operations, on the electronic
enabling both users to see and to edit each other's paper form of the document to be created to produce
documents 4. a modified electronic form representing a cre-
[0075] Referring to Fig. 14, in the case of a two-user ated document;
system, the two processors 10 are connected by means
of a conventional communications link. Each installation 55 the displaying means (8) being adapted to dis-
continuously grabs images 88 from its local desk 2 and play, under the control of the processing means
projects thresholded images 90 from the remote desk (10), simultaneously with or subsequent to said
2'. The result is that both users see what is on both desks electronic operations, images defined by said

9
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manual operations; and of a newly created document.

wherein said images defined by said manual 7. The method according to claim 5 or 6, further com-
operations include an image of the created doc- prising:
ument. 5

supplying to a printing device said modified
2. The document creation system according to claim electronic form; and

1, wherein the modified electronic form includes an
electronic version of the newly created document. printing out said created document.

10

3. The document creation system according to claim 8. The method according to one of the claims 5 to 7,
1 or 2, further including means for printing a docu- wherein said manual operations include selecting a
ment corresponding to at least part of said modified portion of text or image information in a document
electronic form. (4) located within the field of view of the camera.

15

4. The document creation system according to one of 9. A computer program comprising computer-execut-
the claims 1 to 3, wherein able instructions for performing all machine-execut-
the image information (4, 22) comprises image in- able steps of any of the method claims 5 to 8 when
formation present in at least a second document run on a suitable programmable apparatus for cre-
within the field of view of the camera (6), and 20 ating documents.
the one or more manual operations comprise one
or more manual operation(s) representing the
transfer of image information (22) from the second Patentansprüche
document to the document to be created.

25 1. Dokumenterzeugungssystem, umfassend:
5. A method of creating documents, comprising:

eine Arbeitsoberfläche (2);
providing a work surface (2), means (8) for dis-
playing images on the work surface, said imag- eine Einrichtung (8) zum Anzeigen von Bildern
es comprising at least one blank image (20) 30 auf der Arbeitsoberfläche, wobei die Bilder zu-
representing a document in electronic form to mindest ein weißes Bild (20) umfassen, das ein
be created, and a camera (6) focussed on the Dokument in elektronischer Form, das erzeugt
work surface, said camera generating video werden soll, repräsentiert;
signals representing in electronic form image
information (4, 22) present within the field of 35 eine Kamera (6), die auf die Arbeitsoberfläche
view of the camera; fokussiert ist, zum Erzeugen von Videosigna-

len, die in elektronischer Form Bildinformation
recognizing one or more manual operations re- (4, 22) repräsentieren, die sich in dem Sichtfeld
lating to the image information which are exe- der Kamera befinden;
cuted by a user (18) within the field of view of 40
the camera; eine Verarbeitungseinrichtung (10) zum Erken-

nen von einer oder mehreren manuellen Ope-
performing electronic operations, correspond- rationen in Bezug auf die Bildinformation, die
ing to said manual operations, on the electronic von einem Benutzer (18) innerhalb dem Sicht-
form of the document to be created to produce 45 feld der Kamera ausgeführt werden, und zum
a modified electronic form representing a cre- Ausführen von elektronischen Operationen
ated document; entsprechend den manuellen Operationen in

der elektronischen Form des zu erzeugenden
displaying, simultaneously with or subsequent Dokuments, um eine modifizierte elektronische
to the act of performing electronic operations, 50 Form, die ein erzeugtes Dokument repräsen-
images defined by said manual operations; and tiert, herzustellen;

wherein said images defined by said manual
operations include an image of the created doc-
ument. 55

6. The method according to claim 5, wherein the mod-
ified electronic form includes an electronic version

wobei die Anzeigeeinrichtung (8) angepasst ist, um
unter der Steuerung durch die Verarbeitungsein-
richtung (10) gleichzeitig mit oder nachfolgend zu
den elektronischen Operationen Bilder, die durch
diese manuellen Operationen festgelegt werden,
anzuzeigen; und

10
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wobei die durch die manuellen Operationen festge- wobei die Bilder, die von diesen manuellen Opera-
legten Bilder ein Bild des erzeugten Dokuments tionen festgelegt werden, ein Bild des erzeugten
umfassen. Dokuments umfassen.

2. Dokumenterzeugungssystem nach Anspruch 1, 5 6. Verfahren nach Anspruch 5, wobei die modifizierte
wobei die modifizierte elektronische Form eine elektronische Form eine elektronische Version ei-
elektronische Version des soeben erzeugten Doku- nes soeben erzeugten Dokuments umfasst.
ments umfasst.

7. Verfahren nach Anspruch 5 oder 6, des Weiteren
3. Dokumenterzeugungssystem nach Anspruch 1 10 aufweisend:

oder 2, des Weiteren aufweist und eine Einrichtung
zum Drucken eines Dokuments entsprechend zu- Zuführen der modifizierten elektronischen
mindest einem Teil der modifizierten elektronischen Form zu einer Druckeinrichtung; und
Form.

15 Ausdrucken des erzeugten Dokuments.
4. Dokumenterzeugungssystem nach einem der An-

sprüche 1 bis 3, wobei 8. Verfahren nach einem der Ansprüche 5 bis 7, wobei
die Bildinformation (4, 22) Bildinformation umfasst, die manuellen Operationen ein Auswählen eines
die sich in zumindest einem zweiten Dokument in- Teils des Textes oder von Bildinformation in einem
nerhalb des Sichtfelds der Kamera (6) befindet, und 20 Dokument (4) umfassen, das sich innerhalb des
die eine oder mehrere manuellen Operationen eine Sichtfelds der Kamera befindet.
oder mehrere manuelle Operation (Operationen)
umfassen, die den Transfer von Bildinformation 9. Computerprogramm mit computerausführbaren In-
(22) von dem zweiten Dokument zu dem zu erzeu- struktionen zum Ausführen aller maschinenaus-
genden Dokument repräsentieren. 25 führbaren Schritte von irgendeinem der Verfahrens-

ansprüche 5 bis 8, beim Ablauf auf einer geeigneten
5. Verfahren zum Erzeugen von Dokumenten, umfas- programmierbaren Vorrichtung zum Erzeugen von

send: Dokumenten.

Bereitstellen einer Arbeitsoberfläche (2), einer 30
Einrichtung (8) zum Anzeigen von Bildern auf Revendications
der Arbeitsoberfläche, wobei die Bilder zumin-
dest ein weißes Bild (20) umfassen, das ein Do- 1. Système de création de documents, comprenant :
kument in elektronischer Form, das zu erzeu-
gen ist, repräsentiert, und eine Kamera (6), die 35 une surface de travail (2),
auf die Arbeitsoberfläche fokussiert ist, wobei un moyen (8) destiné à afficher des images sur
die Kamera Videosignale erzeugt, die in elek- la surface de travail, lesdites images compre-
tronischer Form Bildinformation (4, 22) reprä- nant au moins une image vierge (20) représen-
sentieren, die sich innerhalb des Sichtfelds der tant un document sous forme électronique de-
Kamera befindet; 40 vant être créé,

une caméra (6) focalisée sur la surface de tra-
Erkennen einer oder mehrerer manueller Ope- vail, destinée à générer des signaux vidéo re-
rationen in Bezug auf die Bildinformation, die présentant sous forme électronique des infor-
von einem Benutzer (18) innerhalb des Sicht- mations d'image (4, 22) présentes à l'intérieur
felds der Kamera ausgeführt werden; 45 du champ de vision de la caméra,

un moyen de traitement (10) destiné à recon-
Ausführen von elektronischen Operationen, naître une ou plusieurs opérations manuelles
entsprechend den manuellen Operationen, in se rapportant aux informations d'image qui sont
der elektronischen Form des zu erzeugenden exécutées par un utilisateur (18) à l'intérieur du
Dokuments, um eine modifizierte elektronische 50 champ de vision de la caméra, et destiné à exé-
Form herzustellen, die ein erzeugtes Doku- cuter des opérations électroniques, correspon-
ment repräsentiert; dant auxdites opérations manuelles, sur la for-

me électronique du document à créer afin de
Anzeigen von Bildern, die durch die manuellen produire une forme électronique modifiée re-
Operationen festgelegt werden, gleichzeitig mit 55 présentant un document créé,
oder nachfolgend dem Schritt des Ausführens le moyen d'affichage (8) étant conçu pour affi-
der elektronischen Operationen; und cher, sous la commande du moyen de traite-

ment (10), simultanément auxdites opérations
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électroniques ou après celles-ci, des images 6. Procédé selon la revendication 5, dans lequel la for-
définies par lesdites opérations manuelles, et me électronique modifiée comprend une version
dans lequel lesdites images définies par lesdi- électronique d'un document nouvellement créé.
tes opérations manuelles comprennent une
image du document créé. 5 7. Procédé selon la revendication 5 ou 6, comprenant

en outre :
2. Système de création de documents selon la reven-

dication 1, dans lequel la forme électronique modi- la fourniture de ladite forme électronique modi-
fiée comprend une version électronique du docu- fiée à un dispositif d'impression, et
ment nouvellement créé. 10 l'impression dudit document créé.

3. Système de création de documents selon la reven- 8. Procédé selon l'une des revendications 5 à 7, dans
dication 1 ou 2, comprenant en outre un moyen des- lequel lesdites opérations manuelles comprennent
tiné à imprimer un document correspondant à au la sélection d'une partie de texte ou d'informations
moins une partie de ladite forme électronique mo- 15 d'image dans un document (4) situé à l'intérieur du
difiée. champ de vision de la caméra.

4. Système de création de documents selon l'une des 9. Programme informatique comprenant des instruc-
revendications 1 à 3, dans lequel tions exécutables par un ordinateur destiné à exé-

les informations d'image (4, 22) comprennent 20 cuter toutes les étapes exécutables par une machi-
des informations d'image présentes dans au moins ne selon l'une quelconque des revendications de
un second document à l'intérieur du champ de vi- procédé 5 à 8, lorsqu'il est exécuté sur un dispositif
sion de la caméra (6), et programmable approprié en vue de créer des do-

les unes ou plusieurs opérations manuelles cuments.
comprennent une ou plusieurs opérations manuel- 25
les représentant le transfert des informations d'ima-
ge (22) du second document vers le document à
creer.

5. Procédé de création de documents, comprenant leS 30
étapes consistant à :

fournir une surface de travail (2), un moyen (8)
destiné à afficher des images sur la surface de
travail, lesdites images comprenant au moinS 35
une image vierge (20) représentant un docu-
ment sous forme électronique devant être créé,
et une caméra (6) focalisée sur la surface de
travail, ladite caméra générant des signaux vi-
déo représentant sous forme électronique des 40
informations d'image (4, 22) présentes à l'inté-
rieur du champ de vision de la caméra,
reconnaître une ou plusieurs opérations ma-
nuelles se rapportant aux informations d'image
qui sont exécutées par un utilisateur (18) à l'in- 45
térieur du champ de vision de la caméra,
exécuter des opérations électroniques, corres-
pondant auxdites opérations manuelles, sur la
forme électronique du document à créer afin de
produire une forme électronique modifiée re- 50
présentant un document créé,
afficher, simultanément à l'action consistant à
exécuter des opérations électroniques ou
après celle-ci, des images définies par lesdites
opérations manuelles, et 55
dans lequel lesdites images définies par lesdi-
tes opérations manuelles comprennent une
image du document créé.
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TOUCH POSITION DETECTING DEVICE
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Abstract of JP 2056017 (A)

PURPOSE:To eliminate the anxiety caused by
uncertainty by using an induced voltage variation
characteristic to a conductive sheet cell and feeding
back a position instructed by an operator and its
instructed definite time point. CONSTITUTION:The
touch position detecting device has a display
information memory 1 for storing an operation menu
being information for a touch operation, for instance,
the name of a person, etc., a display device 2 and a
conductive sheet 3 provided in the vicinity of the
device, and also, provided with a scanning circuit 4,
an amplifier group 5, a coordinate output circui: 6, a
contact signal output circuit 7, an index genera:ing
circuit 8, a gate circuit 9, and a sign generator "0. In
this state, as an operator brings a finger close to a
conductive cell 31i, the degree of ascent of its
potential becomes large.; This state is read out as
occasion calls by the scanning circuit 4, and its
coordinate position is superposed on an output from
the memory 1 by the index generating circuit 8 and
fed back, and displayed on the display device 2.
Accordingly, the operator can confirm the position of
a part to be brought into contact with before being
brought into contact with the conductive cell 31i.
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Abstract of JP 2304613 (A)
PURPOSE: To provide a high-resolution touch
sensor array system capable of detection after touch
by providing sensor elements whose electric
characteristics are changed in response to touch
and actively accessing these elements to load their
characteristics to a storage device.
CONSTITUTION: An active matrix address sensor
panel 10 having an x-y array consisting of (r) rows of
horizontal sensor elements 12 (1 to c) is provided
and is addressed through row and column address
conductors 18 and 20. Each element 12 consists of
a capacitor 14 and a switch element 16 and is driven
through a touch electrode pad 26 by a row driving
circuit 22.; When the panel is touched with a stylus
50 in this constitution, the element 16 is turned on to
change the impedance of the element 12, and a
current different from that for non-touch flows, and
the capacitor 14 is discharge to keep this change till
the next touch. Thus, it is detected after the touch
operation. Since elements 12 are actively
addressed, many sensor elements can be used to
increase the element density, namely, the
resolution.
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Abstract of JP 4233619 (A)

PURPOSE: To improve the resolution of a touch
sensor array device. CONSTITUTION: This device
is provided with the array of detecting elements
arranged in lines, and an address means which
selectively addresses specific one within the
detecting elements at the crossing spot of a certain
selected line conductor and a certain selected row
conductor based on the line and row conductors.
Each detecting element 12 is provided with a bi-
stable circuit 14 at the position of the pertinent
detecting element 12 in the above mentioned array.;
The bi-stable circuit 14 can be turned into a first or
second stable state where the pertinent detecting
element 12 can be continuously addressed in
response to the presence of a touch input at the
position of the above mentioned detecting element
12, and the bi-stable circuit 14 can generate an
output corresponding to the actual state at the time
of the address by the address means. The device is
provided with a reset means which cyclically resets
the bi-stable circuit 14 of the detecting element 12.
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PURPOSE:To make it possible to input the
specification of an area and a data processing sort
and to improve a human interface by allowing an
operator to touch picture data displayed on a display
with a finger or the like. CONSTITUTION:While
observing a picture displayed on a display, an
operator searches a required area and inputs
segmenting information for segmenting the area
through an input part 105. The segmenting
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CDOTR* -FAORA95¾¾ñŒkä¾¾Ð¾ m,t<k-99t©¾©-MERMTöreckoT
SkŠ. AnfW¾kŠ-FØRR6ATOL.E©¢-FM,
[0010]E©lŠkWRekoT,tsk-FM, MBLtkrõeMW,¾¾,¾¾¾M©&&,R,U

HAF-FëXAN662Ok*By->VDyPGW 30 & &&&&† ofbT,RWW
DBL,SR$täc&¾WMTAë.tt,MM© AdBTA423-PRD,tkWOBLAMENT
81¤yd WOULT,17REMAkketed& W¾emto7t-Tybt¾oT,f-yt? EE
UMA RAN,t©¾ MidBM til>b7 NT&L.
Obt CEØWMT . [0015]N1©2ŠgAnfâtBAAAAB10
[0011]AC,1BLtWRMORW&RWT . 52&BTäihtkoT,Mid?ÙX991kyb

ti,192¾,¥AW¾¾¾Lt-RR Wek? We&¾LtWO©lütte-A©aemaTaot
taffärktkoT46ttkan1014,kt Mk<,-U©¾&TOR©A©AbfWHEkoTO
RAB102CAh&hõ.¾¾¾¾Œl024,¾R L.RoT,Ah¾BR&gD,*]M&tWWTWO
4101tiftbT2¾XMGRON F-9tWR 205/UybMin,8tt 4©-6&&&¾
T .E©WAV-94¾¾¾œUlo3tWM8h e härktkoTAh? EENT&&©T,¾¾$2
.¾ REB104M,¾ ffD103CMM$N LOlb,ta-V>4>P7x-XO¾hkWMGM

kW¾y-ytMidB2tatkŠtf4xikdk RT&EENT&ë.E©25C,*¾WK,t«k-
that .tak-PUf©¾aßnkW Ek¾ 9¾¢-FICARMnäcktkoT,¾¾Å©&
6,MM MMGML,6¾¾¾&WOSTk OWO R,R,¾¾WR AN4eästafaemaßRR
dbHR Ahš105tBUTAh? .E WOS R4tWUtiktWRMAD,6RNMMMEMBT
LWNER,6MWOBL¾aë¾at ARM¾ER š¾¾¤E©kŠkt©Teko.AMMWNERS
**¾¾>©WFJXMBRMWeE©lŠtWOST© Tönadü¾©RWTRWWRTA .
*EBokWWW¾6d .E©lŠkWOdbHW [0016]ECT,¾TCÄhŒl05 9 T,¾
m,MWB106tAh8h . CWL<RW† .AhŒl050MBELTM,kk
[0012]MWW1064,WOŒLM MML, 50 < UT2]¾ .1]@OMELTM,AhŒl05
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NW REW104tBhathTAD,fof4XV BMW110CBhf6WNE4kä¾¾ECTROL

Udictak-908%¾,40-NFan Et Ektte ,
C,fDRMAORR,R,¾ GR 60M¾ [0020] 4 (b)R,SW1¤y>&WOB†ë

6.$k,2]MONELTM,Ah¾105¾¾ $ -Fëaf.Äh¾105th T,¾¾Å#3ARB
ag1042dSIJA©¾RekoThe,Abg105 AntWA, R CMS1¤>>Womb -FER
thšfäAhf-Fittav-90&¾¾¾härk R$hä.E©W 619ny->1¤vyWOOLE
UkoT,RWesfoMMAokm,R,¾¾WER -FERMeixxikdXMAbd-F1©¾ROM
ST tofhã.RD,¾&c OTW,And-F McMundAO.it,RETökŠt,WOBL

ORRifxXikdkokWECWOM¾em t BommbTO Maë¾¾<WDeb,19ny-
&¾¾¾5. 10 Voyabbtg¾¾ag110tsh? WWe41
[0017]M3¾,Äh¾ORW WAPJ&BT.¾ LBALDTM EttT 4.

ROkŠt,¾WolkJCXhhkE-ARNB31& [0021] 4 (c), 5(a)R,WO LU

RU, WWOT¾iJUXÈ ft>V32&RR . & RT E-FT¾ 4 (c) EBU3TW, MM
A,¾WO$$1tYÈ RE-ARMW33&RG†,¾ Å¾2ARS$NRWAR CWOWLMMOWS

JCYBAkt>V34GRÛ .Ch64,M $$f-PCRR$nößJ&BT.COkŠ,2]OM

J¾¾¥<t-FE7tb¥<t-FW©EFJEAD MA,eWALT MSMSFWOBLEME20,¾W
RT CENT& oCh60MRTMinkWW REW1040f4XVW41tdS‡ARTafkŠ
¥¾hed,SOU‡ARTaflŠkkE-AMR CBRMBOWWAN¾aßt .ECT,MGMTE
su,Ch60kE-AF¾FRENDE68tTO RESS -FUNut7tkD,¾atutaWMM
.CORE ß¥Wl©-A& Rok5tBT&T Z Mi .I©lüt,tak-94,WOUDEREN
,f©ñTXhk&UYBA©¾E-AMRWen ELá¾GANT CENRWetc,Let2Dom
okB-AMMMBhkåd,XÈ Åt>†32& GNM$t 1MO¾ TR $†õEk¾

UYB kt>V34THROWERWTSE, ao WHERSOT,¾ß&OAk,Ahoß¾$k ok
25tW&REE ST4.RoT,Mefâ©28 (X BÆ¾W6h .
1,Yl)¾$¾OMMÅkbTR$$hb. [0022]tdW-94,COE-PTMMOMMM

[0018]Ak,Abg105TAhshk&REN ARLAR,C©¾MA©¾¾f-FØRERWOSS
†ë¾¾¤,9]Adv97025tWRAthd At näkŠktbedudk620.cokk©4kkk
-F±ommkoaë9tomméf4Xikdit LT,Mid,2ARNM$tkWBTRDOB&f4

+ WWTROL,taW-PRSCf©&&&f ikdXMAbd-F KR©ŒŒŒ¾h 205¾
PLAF6,Ah? EEMTW kŠkkoTO 30 54eme EENTW .E©©,MMatot
.A,f=P©¾Œ,Ah¾WER2tät ©ë- AmbTO MMAN½ MMAomg1AthotM

F9¾¾&‡v>thfšf-FFFJURA AT k, $¾OWLNÑ¾$d,W WO LS107
B.AC,tsk-RNAbbkW©&MA AR, koT19AP->1¤yy¾¾108tbTEDet
R,¾¾¾ëebemoTtak-9©n J¾Œ1 n,2mmag110tŒhàn .-B,MMER©
06t¾¾†ë>EØSVREDOTRWT Ah¾ k©tWNGT EMMANNORMAOR#3ATA
105R,¾R©±-Pent,MMA©R+ Otk okWA,6¾WOBLEREMU,¾¾¾DSLE1
DT, R RE-FNW bökŠtkoT 5.5 07tkoTENVDyd¾ 1092DTWOGG
LT,Abg105tAbbTO RBomtB4ta n,AAHAB112CŒhst obtäh,CNG
T. ©¾¾©WA,RT RER67,W¥©&&&¾LT
[0 0 19] if, NBAong1AthõWA, 10 40 t*R CWJUTA CERO5ttete. Riol

3,ARLEWT,94xiW4XMAbg-Flo1 St,Ahš1oSR,WMA©MMAOREROL
AGMLT RBGE4 (a)tif.CO ,E- T,f-82WO¾iõÆdT&<,¾¾Å ROkt
FUR*ny->1DydOWOWLBRE-F B UkoT,¾RT&2Rio $ë¾R$ñ EENT
MAR$N&.ECT,Aht-FERRT MU, &ë.
4XVW4XMAnd-FloënoagtBWER [0023]¾5 (a)tMM&te-FT ,E

M†ndk<,79x991>ybok5t>Uydt AR,19©MMA©&RRRERŒL,f MMA©
BR¾MWER T&<aß¾¤¢O.RoT,tak ABRMW©¾¾&Remmaf-FTAE.t«k-

-9©¾Ð¾¾eMMTELENT&ë.¾,RETã FM,M2©¾DBLERGEO MeixxikdX
25tr©lAMMG,WOBLRÐœ&¾LTOEM R‡-8-FitWOTO<4,Ahš105m,¾¾
MERECWOUL,29ny->1aydàLTER 50 A©&RREMM2©¾¾&BikW,0¾ EkiBR
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RE-FERAL,¾>htWMAORRREMENE
Ad<BRA©2BAFJELTABAEltWMTE.
E©W,tonMuixxikditkath,tak
-9¾¾ŒTR 25tkoTO .it,MMAER

LT6RNMRottttbTB<añ¾¾©RNAR
Ek EEth 9,Mot WEBUTLtotW
cdsdokWSOMOEMATR 15tbkUnd
26tW.f©lŠkWACR,2*ORGE2AMM
8ttWET,¾atWMOkiä Af Ekfot
EnfWA$näkW515tBREM4GTAddk 10

[0024] ,*RBRTU,kTORR&Utyb

Töë-FtBR$nTBD,C©ë-FR,Mid¾
5 (b)CafkŠt4& MURO $$N .50

Utubi-FCloT,¾>hÆ¾$d,kTUU7
Ghã.

[0025]Rio¾ T,WOSUMMMRO6ht
Et,t©¾MATRWEMM8tõà,t©¾¾A©
RESUkWN©WOULMAR$t .W¾,t©¾
MA©&¾Ag1¾TALOR,SNRMAMX*nf 2
->1ayagg108tbTWDmth,SRERW
110tShth «kk,t©¾MAOMMAM3M
TA RM,¾¾¾¾Am ¾1099¾ 109tL
TWDmst,¾$NRW112centtä.co

4,¾&TashtWOSUMM©¾¾TMM8tkW
A,tohŒ©¾&tWOBD©¾&&&&.Mid,
US1¤œ> UR¾L,f©¾MAST3AMME
Ekm,foß¾T1AMM&RAñk, MMAS

WRK, B1¤yutbTWOB8h,t©¾&½
B©¾¾¤k*ny->1¤ydàLTWOB8h . 30

,¾±©25cM>nkWN#M)W-17854 8
BRERNROGA or,Ahš105M,6RAN
MM)k-ittt*¾¾ëfxyd L, M)k-ik‡l]R
BukWÆU,1B©¾Ðëñ¢O,thah©WOU
NBist-PR¾LT*AV-FERN Ek¾

T.
[0026]A,R-W¾itWROWO LMMN¾

0,th€noWOBLMMERREMELANG,-
AtŒt*eWRGAkWEOSWetSE.mtWMo
M§ŒŒoT,¾¾eMM8tkWWO4thã.*R e
BRTU,C©lŠkWetWMT & CA©250
VR&RUTO .Et,2ARM OMMMA©¾
MekoT,2 6AkWR©¾M €nfutWL
T,19>¾BG©$JtWMRekoTERLAN,f
Afhogge1ATELAN6,R*G‡-4-FT
AnbTO<.fDT,R&tBS (c)okŠtSA

GMGRAñk,B28hkWMNWOS$¾,6MM
ENLT4X6ttk*o*20MtW¾¾¾¾$n,
NR©¾¾ttBT&&©¾Ð¾ñ&thõ.A,M§
&&t? R*©‡-8-FAnfaMAktkiTO 50

@¾¥7-129312

8

[0027]Rt,1BbkW5 (c)R,5$,RIO

MMAtl E-F©AhMT =EESM,5A©

&¾Œ,SORNM<t WOMA OT,Mid,V
ODBAT&¾¾àtT,Mtoë-Fomteñe5
kŠtbTekO.URD,Ang105R,¾¾WW

RST CENWWROT,MMUS Atl &
2,f-PRAWOWMen .4,55 (c)tas

Akf-FERE OT&W BRhik>otWkt
4,94xiviloff*omaf-PF,1‡¾¤y
UWOOLE-FAME1¤ydWOOL -FMER
oT,RMMEW110XMORMAg112CBhs

[0028]NIOAh$1¾¶¾Ð,¾6&U¾707

¤-ft-Etif9MTORbn «RIJt,¾6tä
T&5C,Abg-Foo¾¾ARM1AGG5ART

Ofh>*2ABL (XTwis1~ss),¾¾¾
AktWIBDAI-FtWORATMW&RAS (XT
Vis6~s11).MMAF1A©tàŒ(zivi
S1),MMA©&RNM2©¾¾¾±¾kbk*B>
RD (XTyfS6),62ORRRikkWho

kWA,¾ÐŒLMMommmme-P (ziyys
9)tWOMAL.
[0029]Ak,¾7tS†kŠ ,†NTOR f

-P©¾2Mmenita,1AMMERST & 04
TyfS12),tokŠO‡-Æ-8 1 R*Ah

ROL (XTwis13),Ahankk*omem
MMT4 (XivfS14).kbT,¾¾¾¾&

7LAN,5AMMERST & (XTwis1
6),RR$NAR*OH h† (XTyf

S16).mko¾¾¾œ,WRMUnom V-yo
WOWLEWT tot 191¤y>kWMY
¤992¾ R COR·½BBN,19ny->¾†
TERAshTO Wett*¾¾enm? EENT

.E©252WO©¾RMENTERWT .
[0030]¾8R,*¾ ON ¾&RR ©©¾¾

M©i¤yysthä. BORRU,¾1 REER
GRE >GA45,th60MMMWNRA .2
T,1925,¥¾¾¾¾Lt-92 GRR* Et
if ik koTÑ6ttkWW2014X¾ RM
202theT,iftsh,2AXMGM MAP-

9tkWBh,¾ ffU20324M$t .WW
0 LS204d,¾¾¾ëU203AOW 7-9
NLT,2‡ny->1¤ydà Økon ·MB&
NRO,¾¾¾¤ypomay-ytWARES207
CBhta.29ny->1¤yytWLTM,¾Œ¾
4019nf->CtWOSLTANGRRAL, BR
½¾&&MGERXTny->ONRV-9226tR
REES205tBhL,¾ŒWOBLENTERWo
TNT&&J¾¾206t¾&TS.it,tdk-9
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R,Ah¾2082BLTMWW206 W V-92 örktkD RERRTR .
WOSTAkkAnfš. LT,¾¾WOWLE20 [0034] ,*RBRTM,tdk-9 UK
44,¾¾Œ206*60A#CloT,BR$hkW UTMMOMM&WO TE-FORC,¾ WO L

9tWO L,#$¾¾¾2092 Afb. ¾2042 T,19By->fDydà¾¾fDy
[0031]RRREW205TM,W WOOLS2 UkkkW•¾ 8ttgg föf-86¾R$
04¾6Shfttk*ny->ORRF-90642 NT .CO RE-PT4,ti,f4XVkil
ML,WRMS,W MOEBot-R©RREMER Uk*ny->i¤vde B1¤ydomn&¾¾a
20,tth¾Thud,4¾WBhomeWo¾Ð¾ sh,tDfh6©¾MMMMMototWA,t«v
WW&RA ,BRBRM¾&WW¾aß207tSt -PRfo#R&¾ETLikWWMTA =Mid,
† .WW,Ang208tWLTAhth&tak- 10 mmy¤ydogg¾¾otamshte We,¾5
90MRC&d<¾¾¾206b60AGRAD,$$ (a)CET&ñŒŒOMM UkWRLtåt,MA
sut19ny->oaë¾$5¾¾209cBh? dB4 (b)ORNOkŠtBMMM ¾10797

26W T¾ .¾ $9¾2074,¾ WOOL $ Eké¾6thdk .COR, BRB&nT
204tkoTWO GhkWBVDyd@¾ÅGR kk*By->fDydogg¾ hkW§fDy

REWW205ckoTehåntgm¾¾ëR¾em POMMemmbTLtotWe, CR*ny-
RIJt¾oTOR te&L,XU,MWW206>Go >1¤vumg>GERRERM Math .RW
B¾ŒŒoTRAL,d¾&&¾¾¾¾210&¾h? C,29ny->1¤ypogEoWetm5 (a)o
B.A,COARNAMR210¾,Mid,¾¾¾Œ kŠt¾¾¾Ðë¾2Dhât,Mid, 4 (a)O
JU>b79bbkD,S¾fxXUIC774&&L &&TERNMMXV1¤ydTA CEE¾6thd
T Lt0Tä¾,Sukdh¾MN#16A . 2 10.tt, EENAñiMMMOREN, 722
[0032]EOR2ORRMT4,¾10MMMER †¾Œ¶¾Œ¾ ,ORLkg10MMMOWOERG

SUAng208t*¾WOMANA .WB,AhŒ ELTRAñià¾T&ë.A,¾ŒŒ½¢oT, S
2086,94X/kdXMAnf-Fittdk-9 1¤ydS406171070MMERWBukk?W
ORAW,4o-EMMMT EttkoTWWoAh AR,magš¾20staargamast,mme
NWMikoTO&.ML,¾10&RERR AR, AbbTShdh .
Akkaß207T&ß$nt195,¾ if-PT [0035]ME,HRMÆë Æ† T-Ft¾ $

KR<,¾ŒŒ¾$ntì*]-FTA 205A&U NTO .EOf-PTU, IGT 19& 4
WWWOWLE204TM@¾ CRE1¤vakk* (a)©lütBRT >XR ERT VR&MS
AP->1¤ydt M·MST RAMA LOS (a)OkŠtfoi AförktkoTERL,¾
AT¾ . 30 EGERSEENTB .12DAMANTU,12D
[0033]F4XiW41tWasht19660m T,¾¾9¾¾¾Æ©WOOLMAWRE,*¾WRM

X*¾REMATA EkkWMUT,C©¾2©¾¾ NLtm,*RWW,Chah©¾a,Mid,74x
MERNA Anfatm2T Là¾Te .MA ikdicâmstt0x>FOOORRER©¾R9
d,RMMMB205th T19ny->fDy92 W ORO<DWORER&COMET .COMA
BU HAUR EMBT RMERRRtWA,66 to,±MLtWMMTabkk5tAhŠ-FWER

BURERREBokAnf-P&ROLLENTR MT NBAR,WWW©MMekoT,E-FARS
6.COkŠkÀ¾Œ-FTW,Mid 4 (c)Ok RE AOMM (Ob4À6hõ¾,10WWW M
StaMAM2DAD,b>b,toaMAM2DEL AkAnfRELTNT©¾RAG¾UTŒ©WW &
19ny->1¤y>At#RLtWA,0 ERM WT .
SE-FtWO Ø k TõeihtkO, h6 e [0036]lgLtW1AUM2ORR¾tà T
©2]OMMAMRT R&Ufh60MORM 06 4,ixX/kdXMAh*-4-FWOAhåR &
dh, #$$$¾2 0 9 C h&hõe ik, 4 MAh¾M, ¥ÐXM¥UtitO UTAD, >Dio
(a)OkütWMAM1ALMADWOT4 R¾a WRMS RUërkk<R -SThat.ELS

TARNRWokmoßA¾¾ThatWOCR,t© M,toAhW¾¾¾WRT A6d,th¾¾¾ß
& ©†«TMMBBA,ARMAM209cdhàn utaño*¾¾fâ©¾¾¥ BMWetAhmMED
.it,B5 (a)OkŠt,291¤vdAMAT TREW¾kk .WoT,150Ah&&T,ERG

RNEST&Ekttàë¾,19¾etfoTel <©WWEAhTR . ©lütAh¾Œ©¾EL
<,to¾,t€Guti?¾¾BR tadst,R T,¾3eRENGSU .
ANAM209tdhdh .Ch6©AAMWWM [0037]¾30MMATM,Mid,AhŠ¾iŠÐ
m,¾6o7¤-ft-btWR*Jtäd¾Ð&MMT 50 WMANURDAR©¾TT&tAhå¾eÆRT&.
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11 12

CoAARETW,¾1AUg2OREMomakk< UB3eRAntedšAbd-FXaixxikdo
R&t,¾¾AotR,R,¾Ð¾eRSTLikfT Ah¥WW,TNT,¾¾ M±tWRT ER1TG

R4cf©¾ë¾Lahtikfoorboak AkaWAh MERWMAGA .it,Anf-8
GR T&L.fDACBON CloT,¾ AOMMÄhid,$$¾ Ah MÑO1AXR2

Ak6>onif-9,Mid,651]OO4>F AMikmabTAh? EthkD,tak-90R
QA ORR*XMM**ERET .DAD,M AGROW CMWhemnbToku.E©lŠtb
Ad, 9 (a)tatkšt1*om¾T1]OG4 T,ambkW1,¾2AUS3eRRNO -FR

>FO ab,toRET,MGMLakTO<b,M A,n?¾-FMW,MMER,haWXMixX1W
Lath 94>FQokad,¾9 (b)CETló 42 MSWWW,TATIOWNMAhoS¾Œ¾¾
t omoscaoghetWSLkg**ttgkL 10 78 .gië,¾11taT&5t*Ammogg¾
TO<.MC,¾10 (a)tatkŠt2*ORTŒ MRR©¾ŒŒRR$nkWMAh M Uht,t

94>FOkaTE,MAI-PERR$n,f©R >VWekoTM616ntBRol*MAoTem
BT,9&ÑLEh? <2, ©Ù¿>FQ¾ad, 4,¾4 (a)O1AMME ATE Š¾¾Thõ.

10 (b)tatkŠff©$O«EGORROCR [0041]¾k,¾30MMMokŠt,Abg&O

ÆbtWe*RTMet «A OR,Ah*-FER REEM6A Weta,Mid,Ah*dTA Ro
REMESIJAEL,2*om©RODemeñ¾J>G &&&foaWAhamoñ¾œ¾$$t,tomos

MLEDER*T 2053deRoTeko. EGAkeë¾¾WCá¾thzh thi Sk©&B
[0038]CokŠt,¾30ARMU,WWW©¾ M4tWB&Rudko.NE,Ahm& BR©¾¾

atWT n?¾-PE,REWMR®¾&Ah¾¾E CMSURREDTW,Mid,aWAh MCAoT
LTRO,f©¾¾©&OBER$dd Ektko 2 EkWR©Ð¾ AEM MMV US,Mid3*©

T,-R©¾&TR9¾-PERRUKW&WRELT &©¾T&GA EAB©WWWemo .XR,S©
06.htäk,¾ØW¾kWAThud,WMekk MDAñ©,4©-E©sA©¾½Rf©toeme
REUTR<,n**WAROM ¥091,-80] Ettttä.
>f-*>b¾ $2%OW,¾Tbl .kk, [0042]¾120,¾40ARMORA WANG

RBogenenvy-Prak<, E-Fok¾t af.Emogga,1mgggyxis41,di]¾¾
R$dd R&&WoTLA oh N,¾$OÑA &¾ÿXTA42G646.69XTAM,CCD4

MATWR$ti,¾¾ORROSRObkWOL,¾ 3,44,*-b7t-hXV>X45,46>6R

BROBR ,n?¾-99f-FORREM$dBE 6.fbT,in609XihtM †ë&&tägd
Ch6W¾Th . -F4799UGHT 3.MMŠ-F47M,AOf
[0039]M3ORBRTW,¾1&dB2ORAM 30 kWNEGMA ESIJT kŠt,AORORM*k

ERMLTREBOSRSA-FMSAtuth,MW DRORMSethTO .cok5t>xiAtko
BR©@e&¾kk<&D,fnÆRWJAWMAAh TRW$ntAOTM, 13CRT&Šk2¾ny-

WENG<t .krã¾,MAK,1ADARR·M >tk&&h .AC,2Bny->oh¾¾>6MM
IJs*ERMT MTU,STREMLEAÆRET,k AMMdst,MMARRAFJ¾ 6¾ .tbT,
Atk7bt 94¤¾ T40t<BASLOMA MMAMMAFJC&dBTMa©küß¾A(AM©2
&&¾We i Ekte .WoT,WEBA MotA)¾¾$$n .E©¾ ,¾AGNMAka
18R tetm,*¾W SPRMTAhWMkW M AL,4AR&URE 6N .ma©¾TM,
M RER¾† ß¾¾¾ . EntkoT, @JU R (X1,Y1,Zl) , (X2,Y2,Z2) 02A#$ 6¾

Ah¾¾Œ¾¾Œ¾¾LTAh? ELENAñ¾ . EntkD, tak-9©WrBOMENRett
6tdk-y RT& .COk MÄh $¾ .6, ROM $$2DTRWMV4-28013
& RM,t«U-9040-MORR9¾&WEER 04tWashTO hatmo CENTR .
CRŒ† WRNGHER .cokŠg*RELT, [0043]¾±okŠtbT,¾4eRANTM,¾
Mid,840FORRGASTärkoWW&t>f 1,¾2&dB3eRAñokŠtt*Æb2Añ*X
09 kfD-f†ŒUyi,CCDhf? MkoT RÄhg¾ $ Šnk3RROÄh MkW¾kO,
M616¾k¥©BMWomaß6MkWEMBT V foaß,AhaW©¾ÐhtemtAh¾WWER ©
R,¾ëOR,tBWORWEWJET haW,Sah T,Ah©m289%&R©A19MAT&&.MA
DW .*RWT , ©¶RNRA MATA Ge 4,A©lütWA4e ©¾¾¾¾¾TR .
Eb& .CO RMÄhoMGB4 $2MkbTR [0044]RT,GROD4>FDMWOR&oTR
TERWT . EBRTOLNWMAD,a©Q4>FOCloTTN
[0040]¾40ARMTM,MMDAB1,¾2& 50 T $hk94>FQOl]G- MERäßt,fi
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Ch-V&&&oT<ëtBORRERASET .E häihtköAktidTUR<,W6>O W&kb
WA,RMAhaW©¾¾WMAGE WNERRA TUR C¾u haftku.Wid,9859©E

UN,74XVW41©¾Ð¢¾ßbT 0,ECf© >¢4>bú&dAñ©¾¾a©¾±ë¾ët ,Ah
AdCMDT&&thnORENNORADT ©Ù4 N-89Ÿ4XVkdOt>¶ŒkoT,¾14taf
>FOOR>GEMEMBLTOëkf5.T E,f 15tWEBoloWB>o 499nixtakom

RE MAT,1AkabT+hd,ti, 01A ACRONUGnäkŠt? FR,XU,db401
ab¥¾¤¾¾LTD NUMP4xikditaa SCSAAh WMat©ë&BUTele.

$n =tak-94,toNUEARM6,MMod [0048] 14caTRETM,tdW-yomk
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Application No. Applicant(s)

11/428,506 WESTERMAN ET AL.

Office Action Summary Examiner Art Unit

TOM V. SHENG 2629

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 15 December 2008.

2a) This action is FINAL. 2b) This action is non-final.

3) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4) Claim(s) 1-15 and 17-19 islare pending in the application.

4a) Of the above claim(s) islare withdrawn from consideration.

5) Claim(s) islare allowed.

6) Claim(s) 9 and 11 islare rejected.

7) Claim(s) 3.-1_ 12-15 and 17-10 islare objected to.

8) Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)O The specification is objected to by the Examiner.

10)O The drawing(s) filed on islare: a)O accepted or b) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)O The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) All b) Some * c) None of:

1. Certified copies of the priority documents have been received.

2. Certified copies of the priority documents have been received in Application No.

3. Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) O Interview Summary (PTO-413)
2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.

3) Information Disclosure Statement(s) (PTO/SBIO8) 5) O Notice of Informal Patent Application
Paper No(s)/Mail Date 9/11/08. 6) O Other:

u.s. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No.lMail Date 20090313
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Application/Control Number: 11/428,506 Page 2

Art Unit: 2629

Claim Objections

1. Claims 17-19 are objected to because of the following issues:

Claim 17: lines 7 and 9, "a particular hand" should be "the particular hand"

because all mouse manipulations are performed with one hand.

Claim 18: line 3, "a particular hand" should be "the particular hand."

Claim 19: lines 7 and 9, "a particular hand" should be "the particular hand."

Appropriate correction is required.

Claim Rejections - 35 USC § 102

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

3. Claims 1, 2 and 11 are rejected under 35 U.S.C. 102(e) as being anticipated by

Ure (US 5,982,302).

As for claim 1, Ure teaches a method for mapping gestures performed on a multi-

touch surface to simulate mouse manipulations, the method comprising:

detecting a proximity image (bit-mapped image of scanned window; column 5,

lines 56-58) of a plurality of fingertip contacts (touch pattern of one or more fingers) on

the multi-touch surface (touch-sensitive member; fig. 1, 2);
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Art Unit: 2629

determining one or more of a size, shape and orientation associated with each of

the plurality of fingertip contacts based on the proximity image (each finger is identified

by a number of strings with corresponding X bounds or lengths, and inherently

determines the size and shape [for the thumb the list is by column instead]; fig. 3-5;

column 5, line 39 through column 6, line 25);

generating mouse pointer motion signals (cursor move) in response to

translational slides (moving across surface) of a first predetermined number of fingertips

(one or more fingers; column 2, lines 55-57);

generating a single mouse click signal (click) in response to a synchronized tap

(quickly touched and removed) of a second predetermined number of fingertips (all four

fingers; column 3, lines 15-16); and

generating mouse drag signals (drag) in response to translational slides of a third

predetermined number of fingertips (with the thumb grounded, moving one, two or three

fingers; column 3, lines 17-22).

As for claims 2 and 11, Ure teaches generating a double mouse click signal

(double-click) in response to a synchronized tap of a fourth predetermined number of

fingertips (double taping with all four fingers; column 3, lines 16-17).

Allowable Subject Matter

4. Claims 3-10, 12-15 and 17-19 are objected to as being dependent upon a

rejected base claim, but would be allowable if necessary corrections are done and are

APLNDC00021550



Application/Control Number: 11/428,506 Page 4

Art Unit: 2629

rewritten in independent form including all of the limitations of the base claim and any

intervening claims.

5. The following is a statement of reasons for the indication of allowable subject

matter: none of the prior art of record teaches, inter alia, performing type of gestures

with a specific hand and associating each of a plurality of fingertip contacts from a right

or left hand, as claimed.

Response to Arguments

6. Applicant's arguments, see pages 6-8, filed 12/15/2008, with respect to the

rejection(s) of claim(s) 1-15 under 35 U.S.C. 102(e) have been fully considered and are

persuasive. Therefore, the rejection has been withdrawn. However, upon further

consideration, a new ground(s) of rejection is made in view of Ure.

Conclusion

7. Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the

APLNDC00021551
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Art Unit: 2629

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TOM V. SHENG whose telephone number is (571)272-

7684. The examiner can normally be reached on 9:00am - 6:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Richard Hjerpe can be reached on (571) 272-7691. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Tom Sheng

/Richard Hjerpel
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Application No. Applicant(s)

11/428,515 WESTERMAN ET AL.

Office Action Summary Examiner Art Unit

Michael Pervan 2629

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 15 December 2008.

2a) This action is FINAL. 2b) This action is non-final.

3) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4) Claim(s) B islare pending in the application.

4a) Of the above claim(s) islare withdrawn from consideration.

5) Claim(s) islare allowed.

6) Claim(s) B islare rejected.

7) Claim(s) islare objected to.

8) Claim(s) are subject to restriction and/or election requirement.

Application Papers

9) The specification is objected to by the Examiner.

10) The drawing(s) filed on 03 Julv 2006 islare: a) accepted or b) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11) The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) All b) Some * c) None of:

1. Certified copies of the priority documents have been received.

2. Certified copies of the priority documents have been received in Application No.

3. Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) O Interview Summary (PTO-413)
2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.

3) Information Disclosure Statement(s) (PTO/SBIO8) 5) O Notice of Informal Patent Application
Paper No(s)/Mail Date 9/11/08. 6) O Other:

u.s. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No.lMail Date 20090312
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