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Disabled persons without capability to speak and to move their arm have great problems to communicate with the
environment. A device is intended especially for these persons and comprise means (3-8) adapted to detect the direction of
the pupil of one of the eyes of said person and means (9) adapted to evaluate the direction information from said previous
means so as to deliver a signal, the character of which depends on the direction of the eye of the person.
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An optical device

THE FIELD OF THE INVENTION AND PRIOR ART

The present invention relates to a device for making
it possible for in particular disabled persons without
capability to speak and to move their arms to communi-
cate with the environment, but the device of the in-
vention may also have sound and healthy persons as

user group.

For disabled persons which have no capability to speak
and are nearly totally crippled, in any case not able .
to point at what they want to have by means of their
extremities or by movements thereof tell other what

they want, it is desirable to provide a device which
makes it possible for these persons to communicate in

an easy, reliable and comfortable way with other persons,
especially nursing staff, or possibly an apparatus or
computer, in order to tell these what kind of wishes
they have or else have to tell. Through such a device

it would also be possible to control other equipment,
such as an apparatus which raises and lowers the pillow
or the like,

In order to obtain this it is possible for the nursing
staff to either show the disabled person a text and ask
him to for instance wink two times if he agrees with
the content of the text and once if he has another opi-

nion. It is also possible for the other person to say
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scmething to the disabled person and he may answer

by appropriate winking.

However, these possibilities presently offered the
severely disabled person to communicate with the
environment and get his wishes fulfilled are very
unsatisfying, since it is necessary that the person is
present in order to notice what the disabled person
tries to say and the disabled person only is able to
answer questions necessitating answers of the yes-and-
no-type, if it should be avoided to utilize a very com-

plicated and unreliable winking system.

A completely sound and healthy person having both
hands occupied by very difficult employments and de-
sires to control a further machine or the like, but
can not remove any of his hands from the employment
he is carrying out an@ has to stay in a very exact
positon under avoiding great movements, does in the
practise find himself in the same situation as the

disabled person mentioned above.

This person desires also to control said machine or
tha like in an easy and reliable way. Such a control
carried out by means of a foot pedal may in many
situations ‘be unsuitable or not accomplishable, for
instance when the person in question carries out the

work in the standing position.
SUMMARY OF THE INVENTION

The object of the present invention is to provide a
device of the above type which eliminates the draw-
backs according to above for the persons with the

above-mentioned communication problems.
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According to the invention this object’ is obtained by
providing a device of this kind with means adapted

to detect the direction of the pupil of one of the
eyes of said person and means adapted to evaluate the
direction information from said previous means so as
to deliver a signal, the character of which depends

on the direction of the eye of a person.

Through this it is not required any longer to have a
person in the vicinity of a disabled person, in order
to enable the latter to express his opinions and
wishes, since said means detect in what direction the
person is looking and the evaluating means generates

a signal which depends on this direction, different
directions of the gaze being suitably coordinated with

different information which the disabled person wants

to communicate to the environment, and the signals

from the evaluating means may in this way be decoded
in an appropriate manner by a suitable apparatus,

for example a computer. The information emanating from
the disabled person may control any type of machine,
may be stored in a memory of a computer in order to
later on be read by nursing staff, be led to a room
in which the nursing staff stays in order to, for in-

stance, produce an alarm or the like.

Since it is possible for a person to direct the gaze

in many different directions, i.e. towards different
objects, the person in questionbgets a great stock of
words or more exactly "stock of opinions" through the
device according to the invention. A sound and healthy
person having both hands occupied by complicated employ-
ments may by means of the device according to the in-
vention get a "third hand"” and can through very small

body movements control a further machine or the like.
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Other preferred features of the device according to
the dinvention will be clearer by the appended des-

cription and the dependent claims.
BRIEF DESCRIPTION OF THE DRAWING

With reference to the appended drawing, below follows
as specific description of a preferred embodiment of

the invention cited as an example.

The drawing shows a very simplified, schematic
perspective view of the device according to the inven-

tion.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT OF THE
INVENTION

The embodiment of the invention .illustrated in the
drawing is in particular intended to be used by a dis-
abled person with the communication problems discussed

above, and in the following the device according to the

~invention will be described from this point of view,

which however does not at all delimit the invention

only to this field of use.

Parts of the device according to the invention are
arranged at mutually fixed distances on a common carrier
(1), the real configuration of which is not shown in

the figure, but which is indicated by a frame 1. The
carrier 1 is intended to be located in the vicinity in
front of one of the eyes 2 of the person in a fixed

and very exact position with respect to the eye. The
proportions of the eye 2 of the person and the carrier

1 will in the practise be completely different from

the one indicated in the figure, more exactly the carrier
should be thinner than illustrated with respect to the
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eye, but for the sake of illustration the proportions
have- been changed. Preferably, the carrier 1 is dis-
posed on a spectacle-frame=like element, which for
spectacle wearers may be constituted by the spectacles

themselves,

The device has a first plane mirror 3 which is so
arranged that the light emitted by the eye 2 of the
person strikes said mirror and is reflected towards

a first lense 4 which is adapted to focus said light,
so that it strikes a second, considerably smaller

lense 5 which is adapted to influence the light emitted
by the eye to strike a comparatively small second
plane mirror 6 located there behind, which is so di-
rected that it guides said light towards the cross
section surface of a cable 7 with optical fibres.
Accordingly, the light struck on said cross section
surface corresponds to an image of the eye 2. The

light information arriving to the cable 7 is led

on by this and transmitted to a light sensitive gle-
ment 8, for example a photo diod. The light information
does here be converted into an image which corresponds
to the direction of the eye, which is made possible by
the fact that different parts of the eye emit light of
different intensity, for instance the light intensity
emitted per surface unit from the pupil is considerably
lower than the one from the white part of the eye. The
mutual location of the elements 3-6, the cross section
surface of the cable 7 arranged on the carrier and the
eye 2 must of course be very exactly fixed in order to
render an accurate determination of the position of the

eye possible.

' The elements with the reference numbers 3 to 8 form

together a means for detecting the direction of the
pupil and by that of the eye 2.
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The cable 7 with the optical fibres may preferably be
led . to an appropriate place at a distance from the
disabled person. The information about the position

of the eye is sent on from the light sensitive element

8 to an evaluating means 9, which here is indicated

by a block and in the practise can be an appropriate com-
puter unit, which is arranged to evaluate this position
information and on different outputs deliver a signal,
the character of which depends on the direction of the
eye of the person. The oufput 10 may for example through
a lead be connected to an apparatus not shown, which

for instance may release an alarm at a certain character
of said signal .and at other signal characters perform

other operations.

The device has also an apparatus 12 preferably located
in the vicinity of the evaluating means 9 for showing

a -disabled person pictures. The showing apparatus 12

is here only indicated by a block and may in the practise
be an appropriate picture-generating apparatus, as

for example a slide picture projector. The picture

shown by the apparatus 12 is through a second cable 13
with optical fibres led to the carrier 1, on which the
extremity of said cable 13 is disposed with *the cross
section surface in the fixed position and so directed
that the light from said second cable 13 strikes a

third lense 14 located on the carrier, which third

lense is adapted to forward the light from the apparatus
12 towards a third plane mirror 15, whicﬁ is so arranged
that it reflects the latter light towards the first
lense 4, but beside the second plane mirror 6 and the
second lense 5. The light from the apparatus 12 will
strike the first plane mirror 3 and behind this plane
mirror produce a virtual image 16 perceptable to the

eye 2, which picture corresponds to the picture gene-

rated by the showing apparatus 12.
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The picture 16 shown to the disabled person has prefe-
rably the form of a "menu", which in the example has
been represented by means of four different picture
fields 17. In the example the different picture fieids
represent the questions if the person desires to drink
something, eat something, carry out his toilet or get
a new picture shown by the apparatus 12. Preferably,
the different picture fields 17 are located at a cer-
tain distance from each other, so as to force the eye
2 of the person to carry out a direction change which
can be registered with reliability when it moves again

from one picture field to another.

In order to reduce the demand for accurate adjustement
of a carrier 1 with respect to the eye 2 of the person,
the person may in every opportunity of communication
with the device first of all look at differently lo-
cated signs on a first picture, whe%eﬁpon a computer
connected thereto may define a system of coordinates.
After that it is only necessary to assure a fixed
mutual location during the continued communication,

or possibly check the system of coordinates after a
certain number of pictures and if necessary define it

again.

Preferably, light emitting diods are provided, which
shine in the square in question as a confirmation

of the release of the desired function by the device.
Preferably, these pictures are also shown by the appa-

ratus 12.

The first plane mirror 3 is preferably semi-transparent,
especially in order to make it possible for the person
to see the surroundings, but also so as to make it pos-
sible for light from the surroundings to penetrate the

mirror and strike the eye 2 of ‘the person, so that it
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is partly reflected by the latter and generates an image
of the instantaneous position of the eye. In order to
prevent such environment light from incide upon the
second plane mirror 6 and be reflected towards the
cable 7, resulting in incorrect information about the
position of the eye 2 a black plate 18 is arranged on
the carrier 1 in an appropriate position with respect
to the optical system constituted by the elements 3-7.

The evaluating means 9 is through the output 11 also
connected to the showing apparatus 12 in order to
render a control of the picture showing carried out

by means of the position of the eye 2 possible.

The function of the device according to the invention

is as follows: By means of the showing apparatus 12 and
the optical system with the elements 13, 14, 15, 4 and

3 a virtual image 16 perceptable by the eye 2 of the
person is shown. The person directs the gaze towards

the picture field 17 corresponding to his wish. An

image of the eye 2 which corresponds to this gaze direc-
tion is led through the optical system 3, 4, 5, 6, 7

to the light sensitive element 8 and then to the evalua-
ting means 9. The evaluating means is adapted to, when
the gaze of the person has rested a predetermined period
of time, the length of which preferably is adjustable
according to the ability and the wishes of the user,
upon a picture field forward appropriate information
through one of the outputs 10 and 11. This is done in
order to without doubt eliminate possible incorrect
conclusions of what the person really wants. The informa-
tion from the evaluating means brings an apparatus not
shown to carry out certain operations or control the
showing apparatus 12, for instance when the person in
question rests the gaze of his eyes on the lower, right

picture field for a change of picture.
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Preferably, the showing apparatus 12 is intended to
normally be switched off at the same time as the
detéﬁting means 3-8 is adapted to permanently detect
the direction of the eye and the evaluating means is
arranged to, if the person during the certain period
of time direct the gaze in a direction he otherwise
seldom or never look in for a longer period of time,
through the output 11 send a signal to the apparatus
12 for switching it on in order to show pictures.
This characteristic of the device according to the
invention makes it possible for the disabled person
to be spared from looking on pictures during periods
of time when he does not desire to send any messages.
Preferably, for this reason the device is also so
designed that it through the evaluating means 9,

when the apparatus 12 is switched on, automatically
switches said apparatus off in the case that the gaze
of the eye of the person during a predetermined period
of time does not rest on any of the picture fields 17.
To this end the person can during a predetermined
period of time, for example five seconds, rest the
gaze on the middle of the picture.

The invention is of course not delimited to the prefered
embodiment described above, but several modification

possibilities thereof would be apparent to a man skilled
in the art without diverting from the spirit of the in-

vention.

When the device according to the invention is applied
to a sound and healthy person which has both hands

occupied according to above, the output 10 of the eva-
luating means 9 may be led to an appropriate machine

or the like for controlling the same.
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It is also conceivable that the optical cable 7 is

left_out and the light sensitive element 8 is located

on the carrier 1, so that the eye image from the se- -
cond plane mirror 6 strikes directly upon the light

sensitive element 8. 3

The whole device could also be arranged on a carrier
1. This carrier could also be designed in unnumerable

"varying ways.

The elements arranged for showing pictures, the appa-
ratus 12, the cable 13, the lense 14 and the mirror 15
could for instance be exchanged for a slide picture
projector located at a fized distance from a person,

and the first plane mirror 3 would not any longer have
anything to do with +this picture showing. However,

this procedure could be less suitable, since i? requires‘

.a fixed position of the head of.the person.
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Claims

1. A device for making it possible for in particular
disabled persons without capability to speak and to
move their arms to communicate with the environment,
characterized in that it comprises means
(3-8) adapted to detect the direction of the pupil of
one of the eyes (2) of said person and means (9)
adapted to evaluate the direction information from said
previous means so as to deliver a signal, the charater
of which depends on the direction of the eye of the

person.

2. A device according to claim 1, characterized
in that it comprises an apparatus (12) arranged to show
one or more pictures (16) to the person, said pictures
being divided into a number of fields (17) with'symbols
or text coﬁ;esponding to different information, which
the person may be expected to wish to communicate to,
for instance, another person or a machine, and that said
detecting means (3-8) are arranged to detect towards

which field of said picture the person directs his gaze.

3. A device according to claim 3, character i -

z e d in that the detecting means comprises a light
sensitive element (8) towards which the light emitted

by one eye (2) of the person is intended to directly or
indirectly fall, and that said element is adapted to

at different portions thereof deliver a signal, the cha-
racter of which corresponds to the intensity of the inci-
dent light so as to be able to give the evaluating means
(9) information making it possible to determine the di-

rection of the eye.
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4, A device according to claim 3, characteri-
z e_d 1in that the detecting means (3-8) also comprises
an optical system (3-7) comprising mirrors (3,6) and/or
lenses (4,5) which is arranged to throw an image of the
eye of the person directly upon said light sensitive
element (8), or the optical system further or solely
comprises a light receiving or transmitting lead (7),
for example a cable with optical fibres, arranged next
to the light sensitive element in the path of the light
from said eye, and that said lead is so arranged that
the light emanating from the eye is led to the light
sensitive element (8) and an image of the eye is thrown

thereupon.

5. A device according to claim 4, character i-
z e d in that in the case that the optical system com-
prises mirrors the optical system comprises a first
plane mirror (3), intended to be 1located in a prede-
termined position in front of the eye (2) of said persdn,
and that said mirror (3) is arranged to through other

in the optical system included elements (4, 13, 14, 15),
create a virtual image (16) shown by the apparatus (12)

behind the first plane mirror (3).

6. A device according to claim 5, characteri-
z e d in that said first plane mirror (3) is arranged to,
through other in the optical system included elements
(4-~7) throw an image of the eye (2) of said person upon

the light sensitive element (8) of the detecting means.

7. A device according to claim 5 or 6, characte-
rized in that it comprises a carrier (1), for
example in the form of a spectacle-frame-like element,
that on the carrier at least the picture emitting element
(13) of the apparatus (12) and the optical system (3-7)

of the detecting means and in‘ absence of said lead (7)
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also the light sensitive element (8) are arranged at
mutually fixed distances, and that the carrier (1) is
intended to be located adjacent to the eyes of said
person and in a predetermined position with respect to
the eye (2) to be examined, said lead (7), if it is
there, being arranged with the end struck by the light
from the eye in a fixed location on the carrier and the

rest of the lead may be led away from the carrier.

8. A device according to claim 7, characteri-
z e d 1in that said first plane mirror (3) is semi-
transparent so as to enable the eye (25 of said
person to be struck by environment light which then

can be reflected by the eye to the detecting means (3-8)

and so as to enable the person to see the surrounding.

9. A device according to ciaim 2, characteri-
z e d in that the evaluating means (9) is arranged to,
whén the gaze of the person has rested upon a picture
field (17) for a predetermined period of time, send
information about the wish of the person to an appro-
priate receiver.

10. A device according to claim 2, characteri-
z e d 1in that the apparatus (12) is intended to normal-
ly be switched off aﬁd the detecting means (3-8) is
arranged to constantly detect the direction of the eye
and that the evaluating means (9) is arranged to, if the
person during a certain period of time directs the gaze
in a direction he otherwise seldom or never looks in
for a longer period of time, send a signal to the appa-

ratus (12) for switching it on in order to show pictures.
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