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METHOD FOR PROVIDING HUMAN INPUT
TO A COMPUTER

[0001]

This application is a continuation of Us. patent

application Ser. No. 11/980,701, ?led Oct. 31, 2007 (noW
U.S. Pat. No.

Jan. 27, 2011

“touch screen”. In this product, data is presented on a TV
screen and the human can touch certain boxes typically Which
have been encoded on the screen to register his input data
choice.
[0009] In regard to touch screens, these are generally cat
egoriZed as being either of the non-contact beam-break type

), Which is a continuation of Us. patent

usually using multiple light sources or, a type employing

application Ser. No. 11/495,666, ?led Jul. 31, 2006 (noW U.S.

multi layer overlays using optical, acoustic, or capacitive

Pat. No. 7,714,849), Which is a continuation of Us. patent

phenomenon to determine a location of the touching member.
[0010] A brief revieW of the prior art relative to touch

application Ser. No. 09/435,854, ?led Nov. 8, 1999 (noW U.S.
Pat. No. 7,098,891), Which is a continuation of Us. patent

screen technology is given in Us. Pat. No. 4,675,569 by

application Ser. No. 08/496,908, ?led Jun. 29, 1995 (noW

BoWman. BoWman discloses a touch screen technology using
a beZel With pieZo-electric elements at the four comers Which,
upon being stressed by a touch on a glass faceplate for
example, creates force signals Which can be used to decipher

U.S. Pat. No. 5,982,352). The disclosures ofthe above patent

applications are hereby incorporated by reference in their

entirety.

the X, Y location of the pressed point. Presumably this tech
INTRODUCTION

[0002]

The invention disclosed herein is a neW type of data

nology could also be used for determination of 3-D force
variables as Well.

entry device for computers and other electronic equipment
generally in the category of digitiZers and touch screens hav
ing several unique properties. It is based primarily on the
electro-optical determination of temporary surface distortion

[0011] Disadvantages of previous touch screens Which are
purported to be overcome in part at least by the BoWman
invention, are accuracy, shock, Wear, reliability and electro

caused by the physical input signal, or force, creating the
distortion (eg a ?nger “touch”). This is herein referred to as
surface distortion imaging and depends on the ability to

[0012] Other prior art technology (Touch screen or digi
tiZer) relates to capacitive devices in Which one plate is
pressed closer to another at a different point and related by a

detect, and in some cases quantify, small distortions of a
surface over a large (by comparison) area.

grid scan mechanism and to scanned contact types Wherein a
grid scan mechanism and to scanned contact types Wherein a

[0003] A preferred means of detecting surface distortion is
that given in reference 1, Which discloses illumination of a
surface and subsequent retrore?ective re-illumination of the

to be contacted at one point Which again can be scanned out.

surface from Which an enhanced image of the distortion in
such surface are created. This method (and the products based
thereon sold under the trade name “D-SIGHTTM”), is at once,

simple, fast, and capable of intelligibly measuring minute
distortions over large surface areas. All of these are advan

tages for the present disclosed invention, and D-SIGHTTM is
the preferred method (but not the only method) for determin
ing such distortions. Other optical techniques are grid and
moire triangulation, also providing surface distortion data.
[0004]

Distortion in a material (rather than a surface

thereof), can alternatively be used, detected by schlieren,
transmissive D-SIGHT, and in photoelastic stress based tech
niques, relying on stress related differential refraction in the
material, rather than de?ection of the surface. In both cases
video cameras scanning the image of the area of the material
or surface are the preferred transduction device.
[0005] Also disclosed herein are novel means to determine
other events Which cooperatively or individually may a be
imputed to a computer by means of the invention. These

particularly concern electro-optically determinable datums
on persons or other entry means.

REVIEW OF THE PRIOR ART

[0006] The typical data entry device for a computer to date,
has been a keyboard. More recently the “mouse” and “joy
stick” have been devised to alloW entry of data and particu
larly picture type data, onto a computer screen.

[0007] Tracing tablets (digitiZers) have been derived using
various technologies for indicating for example, the X, Y

magnetic radiation.

grid of conductors (either ?ber optic or electrical), are caused

[0013]

Other touch screen technology (U .8. Pat. No. 4,700,

176) uses surface Waves induced in a material Which are

damped at a given location in space due to the touching
arrangement. U.S. Pat. No. 4,740,781 describe conductive
?lm based touch screens. U.S. Pat. No. 4,710,758 addresses
the problem of calibration of all touch screens, particularly a
problem for those based on analog principles. Problems of
electro magnetic shielding of touch screens Which can be a

problem in secure environments are addressed, for example,
in Us. Pat. Nos. 4,692,809 and 4,591,710.
[0014]

Where one admits to a conductive stylus or other

special Writing instrument, then higher resolution transmis
sive digitiZing screens can be contemplated such as that of

Us. Pat. No. 4,639,720. Other “digitiZers” not incorporating
a screen display are represented by U.S. Pat. No. 3,692,936

describing an acoustic digitiZer pad, U.S. Pat. No. 4,177,354
describing a digitiZer With a light responsive grid, and Us.
Pat. No. 4,255,617 describing a digitiZer With a capacitive

grid.
[0015] Us. Pat. No. 4,736,191 describes a digitiZer pad
Which is a type of digitiZer capable of providing a X, Y and Z
axis indication proportional to the area of touch, a third
dimension of sorts.

[0016] No knoWn prior art exists in the area of data entry
devices based, like the instant invention, on optical surface
distortion measurement.

[0017] In general, it can be said that all of these prior art
devices typically are one or tWo dimensional, that is, they
either register a single command as in a typeWriter key or the
XY location of a command as for example a light pen location

location of a pencil stylus, using ultrasonic, inductive or other

on a screen or a stylus point, etc. It is therefore very desirable

means.

to have a three dimensional capability, capable of registering
In addition to the above, such data entry can be

not only the X and Y but also the Z value of a force or

combined With a display in a product commonly knoWn as a

displacement caused by a particular entry command. No

[0008]

US 2011/0018830 A1

known commercial devices can do this, and a limited tech

nology set exists for this purpose4especially over large
extensive screen or pad areas.

[0018] In addition, conventional technologies typically

Jan. 27, 2011

art, and feW prior art touch screens, even appear capable of
transient or dynamic operation. The invention on the other
hand can be used With strobed light sources Which can be
triggered to capture fast transient events. Even When succes

limit the resolution or the siZe or both of the display to Which

sive readings are required, several thousand readings a second

entry could be made. For example, touch screen data entry is
commonly available over a standard let us say 12" to 19"

can be obtained of the complete surface. Transient events can
be stored by the image capture medium and in some cases can

computer terminal to the level of 1 part in 40 in both X andY.
While this suf?ces for many computer data entry purposes

be actually stored by the sensing surface if it has a hysteresis
“memory”. This alloWs it to be used for dynamic “hits” such

(e.g. selecting icons), it is certainly not suitable for high

as those of projectiles on the screen, not just continuous
touches.
[0027] 4. An ability to have the surface distortion or touch

resolution draWing on a screen or other such activities. Prior

art is lacking Which can accommodate high resolution
“touch” or other inputs easily over large surfaces such as for
example data displays in military War rooms and the like. In

addition, high resolution seems possible in prior art digitiZers

only by moving special apparatus or using special Writing
instruments such as a conductive pen, and high resolution
touch screens are dif?cult With digital technologies such as

the discrete grids. Such grids also run the risk of degrading the
light transmission characteristics of the screen.
[0019] Another drawback of most conventional data entry
systems today is that they can only respond to one point at a
time. In other Words, a single ?nger on the screen, a single
mouse location, a single joy stick entry, a single key on a
keyboard. In many applications it Would be desirable to be
able to enter more than one point at a time or rock back and

forth betWeen tWo points or the like. Indeed it may be desir
able to enter not just points but a complete “signature” as in a

hand print or the equivalent. This is very useful for recogniZ
ing inputs from disable persons, or as a means of verifying

authenticity.
[0020]

Accuracy is also a problem With most digitiZers and

ing input means of any material, completely removed from
the actual sensing of the input. Specialized capacitive screens
and the like are not required. HoWever, an LCD display screen
can for example, be used to form a portion of the surface.
[0028] 5. In addition, the invention is extremely cost com
petitive to other touch screen or data entry techniquesipar

ticularly for larger surfaces. (For example, one meter square
and larger.) The resolution obtainable in these larger surfaces

is unmatched, being capable With today’s technology, of
reaching greater than one part in 10,000 in each direction of
the surface (100 million resolvable points on the surface).
[0029] 6. Unlike most other types of displays, several
embodiments of the disclosed invention give a desirable tac

tile feedback since it is the actual physical deformation (and
the amount thereof) that is responsive. Thus the feedback to a

?nger (or other member) in terms of resistive force is propor
tional to the desired input. This tactile feedback is particularly
desirable in for example the automobile Where one should not
take one’s eyes off the road.

touch screens, in particular those using analog principles (eg

[0030]

the BoWman reference above). Indeed for those digitiZers and
touch screens based for loW cost or other reasons on analog

that it can create a touch screen data entry of very high
resolution With such entry made directly on the screen (not on

transduction technologies, calibration is often required. One

a special pad, as in most CAD systems) With the “beam” of the

implication is that icon siZe on the screen must be large, if
calibration can’t be maintained.

[0021] There is virtually no evidence of 3-D capability in
the ?nger touch devices. The closest art found is that of
capacitive change in area due to contact With the touch panel.

[0022] One prior art device (US. Pat. No. 4,639,720)
describes an important capability of draWing directly on the
screen With commonly used or available instrument (eg a
pencil). This is a key item in a man-machine interface equa

tion, getting aWay from the arti?ce of draWing pictures With a
mouse let us say While looking at the screen (the technology
disclosed herein also alloWs one to draW on the screen

directly).

7. Another advantage of the disclosed invention is

CRT or other type of display literally folloWing the touch
point just as a pencil line Would folloW a pencil. In this
application the 3-D capability alloWs one to press harder and
make a darker (or Wider) line for example, just as one Would

do in normal practice.
[0031] The capability of the invention to be ergonomically
and “naturally” compatible With human data entry is a major
feature of the invention.
[0032] 8. The reliability of some of the touch screen prior
art is questionable. Capacitive devices in close contact are
subject to Wear, humidity, electric ?elds and other variables
for example. In addition, many prior art touch screens are of

specialiZed construction and Would be quite expensive to
replace if they Were broken, especially as the siZe increases.
ADVANTAGES OF THE INVENTION

[0023] The disclosed invention at one and the same time
obviates the dif?culties above in a manner that is also cost

In the case of the invention, sensing of the screen is non
contact, and the sensing screen can be as simple as a piece of
plate glass, or a Wall.

effective. In addition, it contains several unique advantages

[0033]

not knoWn to exist elseWhere, viZ.;
[0024] l. A potential “four” and “?ve dimensional” capa

connected With electro magnetic radiation and can pose a

problem in high security areas. This problem does not exist

bility, Wherein the force vector direction as Well as the mag

With the disclosed invention.

nitude of force is measured.
[0025] 2. An ability to detect dynamic events over a very

screen prior art are capable only of measuring one touch point

large area, also With temporary data storage.
[0026] 3. An ability to have a data storage of a complete
signature at once, physically or in memory. The invention has

a unique dynamic detection ability due to its image storage
capability. No dynamic event detection is apparent in the prior

[0034]

Many touch screen designs appear to have problems

9. Multipoint Operation. Many of the existing touch

in X andY at a time. While some other prior art designs Would
not appear to preclude multi-point simultaneous measure

ment, none apparently is disclosed. The invention is easily
capable of multi-point operation or even detection of complex
area “signatures” not just “points”.

