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The known vision aid is intended for use as " telescopic

gpectacles.

The known telescopic spectacles has an automatic and/or manual
focussing means, a device for manually changing the
magnification factor and a device for automatic, mechanical
parallax equalization which corresponds to the respective focal
length. If for example during vascular surgery, due to the
location of the different surgical sites, the working distance
must be changed, the focal length and the parallax angle are
adjusted automatically or manually to the new working distance.
in this way optimum adjustment of the vision aid which
corresponds to the surgery underway at the time is ensured.
Moreover, the user of the vigion aid can assume the ergonomic
positions which are most advantageous at the time so that it is
possible to operate without £fatigue. In addition, the known
vision aid makes it possible to match the magnification factor
to the respective regquirement at any chosen working distance.
The known vision aid which is worn using a headset allows the
user to largely freely select the working distance and the
magnification factor used. The control device is a £foot-
operated switch. To prevent losing the 3-D image when the

working distance and the focussing position change, the known
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equalization means changes the position of the tubes to one

another and thus also the angle of the eyepiece planes to the

'; eyes of the user. This can lead to disruptive reflections and to

a diminishment of the entrance pupil and thus the field of

vigion.

(4) In practice it is hardly possible to produce systems
independent of the user with this type of parallax equalization,
i.e. each gystem is tailored to a certain user and his distal
pupil distance. This necessitates higher investment costs when
for example hospitals intend to ensure that all surgeries can be
performed with autofocussing telescopic spectacles.

(5) If correction glasses which project beyond the eyepieces are
attached to the latter, when the position of the tubes change
under certain circumstances they can touch the face of the user
and thus distract him. '

Furthermore, for users, for example in surgery, it would be of
great benefit while using one such vision aid to be able to view
additional information such as the vital signs of the patient .
from the monitoring system, measurement scales or also x-ray,
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bover , |s to be possible for the user to view additional information
ext or V|deo formwhich originates fromexternal data sources and to

'_"T‘. N@ice Any2Pp00B3VinsSididdtibdy &h8evice which is worn on the head of

the surgeon, with telescopic spectacles and a recording camera
and light source, the recording camera and the light source due
to a swivelling mirror, regardless of the circumstance that they
are worn on the head at a distance, having a viewing direction
which 1is essentially parallel to the directions of viewing
through the telescopic spectacles in front of the eyes of the
surgeon go that image field seen by the surgeon can be
transferred to a screen essentially from the same angle of

viewing via the recording means.

The object of the invention is to make available a vision aid
which i1s worn on the head and which enables the user to change
the working distance and to use different magnification factors
which are matched to the respective activity. Furthermore, the
3-D image will be preserved without ‘the position of the two
tubes of the vision aid to one another having to be changed, as
is the case in the vision aid known from WO 96/09566. Moreover,
it is to be possible for the user to view additional information
in text or wvideo form which originates from external data
gources and to eliminate any ©poor visibility by the
corresponding settings on the eyepieces of the vision aid.
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Preferred and advantageous embodiments of the wvision aid as
claimed in the invention are the subject matter of the dependent

claims.

The vision aid as claimed in the invention represents a
completely new application or (product) class. It differs on the
one hand from telescopic spectacles or surgical microscopes
mainly 1in that the features autofocus, optical parallax
equalization and variable zoom enable unprecedented, completely
free mobility during use. The vision aid as claimed in the
invention differs from a surgical microscope predominantly in
that it can be worn by means of a headset on the head of the
user.

The vision aid as claimed in the invention can be used not only
1 in operations on human or animal bodies, but wherever the user

is to see the working field magnified.

The invention represents a light, stable and comfortable
stereoscopic vision aid with wvariable magnification £factor,
autofocus and automatic parallax equalization and with the
- possibility of compensating poor visibility, the angle of the
tubes of the vision aid to one another not needing to be
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need to adapt the magnification factor.

During surgery the beam path often intersects briefly Dbetween
the objective lens and the surgical field; this leads to
undesirable adaptation of the focal length to the intersecting
article with its subsequent readaptation to the original visual
field by the autofocussing means in the known telescopic
spectacles. In the invention this can be prevented by automatic
changing of the focal length being provided with a delay switch
and therefore a change of the working distance only after an
adjustable time and/or with an optional speed leading to a focal
length which is optimized to the new working distance. The
reaction time of the autofocussing part can therefore be matched

to a certain situation or a personal style of working.

Especially in surgical training does one embodiment of the
invention allow students observing the operation to follow the

surgery in exactly that perspective also offered to the surgeon.

Especially in surgery within body cavities does the problem of
optimum illumination often arise; the ceiling light can rarely.

be moved into a suitable position; a light source mounted in the
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] version by a device for increasing the distance of the objective
‘%f lenses from one another.

Often the user of the vision aid as claimed in the invention,
for example to conventionally orient Thimself during an
operation, looks past the telescopic spectacles mounted in front
of his eyes. When there is poor wvisibility it is only
practicable if correction glasses are attached to the eyepieces
of the telescopic spectacles. These correction glasses carry out
~ parallax adaptation when the focal length of the telescopic
spectacles changes in one embodiment of the invention in order

;~ to prevent a reduction of the optical guality when the parallax
angle changes.

Poor wvisibility which  cannot be corrected by diopter
equalization mounted on the eyepiece is a problem when using the
vision aid known from WO 96/09566 and is eliminated in one

embodiment of this invention by correctlon glasses mounted on
the eyepieces.

Absorbing, reflecting or filtering protective glasses which are
easy to clean and which are preferably provided as claimed in
the invention and reflection of information, for example surgery.
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Pagal 1'ax equal i zation when the focal |ength changes wi thout changing the

t ulle or eyepi ece di stances can be achieved in the invention by for exanple
anfle| egl+d KerRb0E, Nhunbad enbbHemahddl Bypaetf lefctting w feort aifl the beam

oL STSR S LA B Lo o0 BBl bbbl e
coflir esgionetivg shieat hedurabl eeforthear suygerrm eont 2 ol hediteki nghashal 18
ai B e e e P T e e PR The vi oi on ard (the
o cal axis '
1 one preferred light source which is made as a fiber bunch with a
'E variable aperture and which is integrated into the optical
| gystem greatly improves the illumination properties when using
this embodiment of the wvision aid of the invéntion compared to
known vision aids. The light is coupled preferably kn? a beam
splitter or into the prism surface of a prism reversal system.
- The light source can emit UV/IR or laser light for obserQation.
' The light reflected by the object can be absorbed or reflected
1 by a filter in the eyepieces. The use of infrared 1light,
ultraviolet 1light or laser light can be of great diagnostic

value.

_ Parallax equalization when the focal .length changes without
f! changing the tube or eyepiece distances can be achieved in the
invention by for example an electric motor mounted in the middle
part of the vision aid simultaneously laterally and/or axially
moving and optionally tilting the respective objective lens oxr
part of it (front member) via the corresponding sheathed cables
or gearing, cam-controlled. Using axial displacement focussing
(changing of the focal length) to different distances can take
place. In the base getting of the vision aid (the optical axis
of the movable objective lens or lens part lies in the optical
axis of the zoom extension) the distance setting and convergence

angle are set preferably to a middle working distance so that
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Furthermore, at the same time, by tilting the objective lenses
or parts of them, correction of the image errors which occur due
to lateral offset (for example, astigmatism, tilting of the
image plane) can be done. The aforementioned movements of the
objective lenses or the objective lens parts can also be caused

by electrical or pneumatically actuated linear drives of
actuators.

The relationships between the

a) focussing of the lens systems by changing the focal length
and

b) the change of the magnification factor of the lens system can
be explained as follows.

In order to obtain a sharp image at a given distance between a
lens system and an article/object field, the focal length of the
lens system must be changed according to the distance between

the article/object field, for example with an autofocussing

means. This "focussing" yields a focussed image with a size
which depends solely on the distance between the lens system and
the article/object £field. This size of the focussed image of

the article/object field can only be changed Dby changing the
distance between the article/object field and the lens system

(larger distance : smaller image - smaller distance : larger
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positioning mechanism in the lens system, the much higher price,
the different (lower) light intensity and the generally greater

dimensions of these lens systems are gelf-explanatory.

- " Other details, features and advantages of the invention derive
from the following description of preferred embodiments of the
vision aid (telescopic spectacles) of the invention using

schematics.
Figure 1 shows a vision aid;
Figure 2 shows a vision aid with illumination means;

Figure 3 shows one embodiment in which the objective lens

distance is variable;

3 Figure 4 shows a vision aid with its .assigned laser light

gource; and




S cratics. Figure 1 shows a vision aid; Figure 2 shows a vision aid with
{3 um nation neans; Figure 3 shows one enbodi ment in which the objective
.4hs distance is variable; Figure 4 shows a vision aid with its assigned
er |ightwoa/88219 and WO 01/38919-1010 PCT/ ATOO 00FET/ATRAA0831B, 6 show a
b dset for the vision aid; Figures 7, 7a and 7b show one enbodinent with a
/ice in front of the sensor for the autofocussing neans; Figure 8 shows
-4 enmbodi ment in which two | ens systens are housed in a common tube;

pur e_9_shouss i NgagaePeaBhisa98e esbogdhaepisobnt hedyision aid with a

hns Yo7 preventing the entry of outside (infrared) |light into the
iceiving part of the infrared autofocussing neans, Figure 10 shows in a

"“’S.ﬂ%ﬁﬁéstO,th%(Hﬁﬁmeﬁmﬁ$QUbﬁe9emﬁbdﬁhentemh@ﬁime@evﬁcéfﬁnnﬁanstfor
pventinhg the entry

of utside_(infrared) Light into the receiving part
j'theOfn¥F%r§ﬁn886t5P505§§iﬁ&gﬁgéﬁgfséﬁg é?ﬁhgé 11 schematically shows in
g fopm%@fea &clegnmats ¢ ahheemaod amgenentn ofvhachr apgparlans disygtapsi natrke
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Mam pat h of the i ' JFigure 1 shows a vision aid ("tel escopic
ct aBPBE® %gngiéﬁﬁﬁgg gFQ$Vo tubes 1, eyepiece parts 2, an autof ocussing
ans 4 nounted in the mddle in this enbodinent with an infrared diode 5
M a receiyi ihs 6:inThe dahes di eehb¥89mtALORE EHWIPLEioRr 288
0\ %ﬁgﬁ?éugg , %%nlgegbg%nectéﬁlﬁsﬂngrgégéiece 17 which can _be ed
gt hwilsb, An WBaRE nAPT SRFEYANBLiRGd Hif e?f‘-@?‘ﬂalo Ié’djttrsd'r‘ﬁcec 3F|Fltfr?r<? be
nectlfﬁ*_gjhko ihhe Vigéonraidibyngaklagt 0bf ashé n iMiraretbodumedocusistimgut a
| e, r exanple by a radio transmtter 8 and radio receiver 9 or

dher we@nSEi gure 1 further shows two bent boards which are housed in the

Figure 10 shows in a view similar to the one from Figure 9
another embodiment of the means for preventing the entry of
outside (infrared) light into the receiving part of the infrared

autofocussing means, and

E@ Figure 11 schematically shows in the form of a schematic the
arrangement of a transparent display in the beam path of the

vision aid.

Figure 1 shows a vision aid ("telescopic spectacles") consisting
of two tubes 1, eyepiece parts 2, an autofocussing means 4
mounted in the middle in this embodiment with an infrared diode
5 and a receiving unit 6. The tubes 1 can be fixed to one
another, or as shown in Figure 1, can Dbe connected by

crosspieces 17 which can be moved lengthwise. An external
switch 3 and an external electronic unit 7 can be connected to
the vision aid by cable, or, as in this embodiment, without a
cable, for example by a radio transmitter 8 and radio receiver 9

or otherwise.

Figure 1 further shows two bent boards which are housed in the

tubes 1 as guides 12 on which optical elements 11 can be moved

I DU

back and forth by positioning motors 10 such that the refraction
property of their respective position yields the angle 13
between the beams paths 14 which emerge from the tubes which is




~-as gui des 12 on which optical elements 11 can be noved back and
y positioning notors 10 such that the refraction property of their
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voice control.

All other functions of the vision aid can also be activated,
deactivated or changed by means of the external switch 3. or via

- .voice control.

If necessary, additional information, for example the wvital
signs of the patient, computer tomography or x-ray data or

pictures, measurement scales or the like can be inserted into
i the optical plane 16 which is located within the two tubes 1.
Alternatively or in addition, displays 18 can also be mounted
next to one eyepiece 2 or next to the two eyepieces 2;
additional information can be displayed via the displays. The
insertion of information can take place stereoscopically, i.e.
with individual images corrected with respect to parallax and/or
eye distance and can be héld as an entire or partial picture
- ("freeze-frame") .

The additional information delivered in video form can be
displayed faithfully to location in relation to a viewed cbject.
This can be done by the use of optical, electromagnetic or other




e-frame”). The additional information delivered in video formcan be
ayed faithfully to location in relation to a viewed object. This can
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fiber optics from the external light source wvia the headset
forward into the vicinity of the objective lens plane cf the
vision aid. On the end of the optical fiber a lens system can
be attached which focusses the emerging light to the selected
working distance and magnification factor such that the working
field is illuminated optimally in size and intensity. The
measurement data can be recovered wvia internal or external
sensors. Alternatively or in addition, light can also be
coupled by means of fiber oﬁtics into the optical system of one
tube 1 or the two tubes 1 such that within the optical system it
is routed coaxially to the optical beam path 14 to the object.
In this way a parallax angle between the optical beam path 14

and the illumination of the working area is avoided.

The above described matching of light intensity and size of the
illuminated surface for matching to the magnification chosen at
the time and to the respective working distance can take place
within the optical system of the vision aid.

@ Figure 2 schematically shows the coupling of light for coaxial
¥ illumination of the object field. Here light is routed into the

optical. elements 21 from an external light source 19 via optical




the optical systemof the vision aid. Figure 2 schematically shows
oupl ing of light for coaxial illumnation of the object field. Here

is routed into the optical elenments 21 froman external |ight source
a opt iygelo1VEsdl 38919 - 13 PCT/ AT90/ 00317 fi ber s pe@/ATdoroe3ey ements 21
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device 25 for adjustment of the distance of the tubes 1 which
are interconnected by crosspieces 17 of variable length from one
another with a uniform distance 26 of the eyepieces from one
another and thus of the 3-D effect which arises for the user.
This device 25 is made in this embodiment as a component on
which the eyepieces 2 can be pushed diametrically opposed in
order to keep the distance between them constant when the
distance 27 of the tubes 1, therefore of the objective lenses
from one another, changes, without losing the imaging of the
object area in doing so. This effect can however also be
achieved by movable optical components in front of the objective

lenses or within the tubes 1.

In order to vary the magnification area of the vision aid, in
addition to the optical system, interchangeable eyepieces or
interchangeable objective lenses can be used in the tubes 1 or

alternatively thereto.

In medical diagnostics a process 1s used which is called
photodynamic diagnosis. Here a photosensitive substance is used
which accumulates in certain, for example malignant tissue
sites, and afterwards by irradiation with light of a certain



‘Jternatively thereto. In nedical diagnostics a process is used which is

2| I ed photodynam c diagnosis. Here a photosensitive substance is used

i ch accunul ates in certain, for exanple nmalignant tissue sites, and

At erwar ds v gu/eagisti on with |ight-1ef a certai n WOPRT/RBE0/A0847

2T/ ATO0/ 00317 wavel ength - for reasons of its penetration depth of roughly
S mm nornally red laser light is used - it is nmade visible. Another
Q;;ssimﬁdébem@hbistidnwIﬂaaqpshefdﬁtsem@mﬁtnankﬁnL@ﬂ@@henﬁ propEty eS of
ety and mldanant okl Sfyseelpaﬁtlghtungsr dddit wi1h g cepbabn yeyelbeagth
- to nma b exi sting carcinomas or precarcinogenic tissue

P rts AMh@ﬁtlypoésﬁ@ﬁBéFYOf Spnsdif sar e KhownURANSh adii®eve dhESerent

D) eC]E ﬁo@ﬁﬂ@f@éwnesb@gpaet@@Qoaeomaqrthgr SHD Il 1 JHAOSEDPRae %abeggh
;e o

] I's technol o or exanple durin pen surgeries, uld , al
Wvantagdeus; Lighér &vitdy e fSFfEaEgn@’atve&@“%ég'n o REIEE FSurit VY%F&)EIEEI ds
“Ji ch Pé@lﬁé' @\élrtch@lolfna@sem rpfé&&rcﬂt@@@@ﬁd: StlihﬁeVIp@Jr@_ms ai dcasrehailged
*ﬁl the I nve |on can bet de_in g} n ch tha% |Iter§ can be
b [ ogece DEXRESAEn BF ot NG | GGl By s PEATch CBREBI coBd Scre

el | & ﬁ@ralhg pet.agptinorndgi scepeaior reefdectiaal pnopersiase of Ahehweughed
.Ject ar ea_wh I r tiQ L ght rt

ol eHE Rt For i dathrLRER P, PR Alsttid) pdl o Btelr 68 Folia
bj ect albel e fadtvaeagteus hetham ohRyer €sterrel oNat itdge Bggresnochgrct be
teCt 68 RULE! Y viWiiShb! Vi Rne \arRedi RRAl Of dieowi sty Al dygan @ﬁ eqwlraped

3 |nternal and/ or external _.receptor, for exanple a canera
|ch déasne&dst-he TREhViEdeled ¥4 oAFt ﬁ’éaﬁmﬁﬁt %uFE@ divERipn ?a{}l ?ean
Axternglgar it @ﬁ@a|enm@n@ntf|§h%hoﬁhb.@ Sﬂ/J.S]ItfHEé ockhe bexflm\eﬂo@@gzeat la:ﬂd
‘Wi ch is reflected by i anal Zes g hﬁrna or extern%
1;va|c§ﬁﬁo@$%ﬂup?ﬁhd8ﬁn§hﬁ) %L Sﬁ? ?@r& Lol BP0 Phe ﬁgé é%d
ARSI Cirps @eﬁéaptlcpﬁrtcﬁi Jélﬁ&&lmolrelfiemrioalgapmperteéds ectfedtleet herewatt o
e tub or_into e tubes .1 of I st n b

ewed o%ﬂ@rcé by* the w%*slclhm% &r&lse% n{’)al SO Cﬁé%rt-‘e|cs:L))\rﬁod‘§£%}§i1 q,lé%'?; 8¢ a

. certain wavelength. For cases in which the reflection

differences of the +viewed object field, for example the

autofluorescence of tissue sites, cannot be detected purely

visibly, one embodiment of the vision aid can be equipped with
an internal and/or external receptor, for example a camera chip,
which receives the light routed from the light source directly
or via an external or internal coaxial fiber optic system to the
viewed object and which 1is reflected by it, analyzes it wvia
internal or external software applications and in doing so
assigns different colors to the healthy and suspicious tissue
parts. These colors can again be reflected either into the tube
1 or into the two tubes 1 of the optical system and can be
viewed there by the user. The colors can also be reproduced via
external displays or monitors, optionally with reflecting-in of

a locating mark which indicates the position and size of the

light beam on the object. For example, in open surgical tumor
removal this can lead to improvements of the radicalness of
removal or early detection of carcinomas.

Figure 4 schematically shows a wvision aid which consists of
tubes, eyepieces 2, and connecting crosspieces 17 which can be
moved lengthwise, in the optical systems of which there are two




“displays or nonitors, optionally with reflecting-in of a locating
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For exanpl e, in open surgical tunor renoval this can lead to
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Eproblem of the tilting moment which is produced by the weight of

- the vision aid and its necessary distance from the eyes of the
user was unsolved. The vision aid as claimed in the invention
in one embodiment (Figures 5 and 6) solves this problem by
| éttaching a bent diagonal brace 35 which runs over the
lengthwise axis from the rear part to the front part of the
headset 34 and/or a weight 36 which is attached to the rear part
of the headset 34. In this way the center of gravity of the
sensitive forehead and nose area of the user 1is shifted away to
the unproblematical center of the head and thus also to the
lengthwise axis of the head which is more desirable in ergonomic

- terms.

Figure 5 shows a headset 34 with the diagonal brace 35 and a

counterweight 36.

. Figure 6 shows a schematic vertical section of the headset 34.
Here it can be seen how the tilting moment 38 which is triggered
by the weight of the vision aid 37 and the distance from the
eyes of the user is palanced by the counterweight 36 with the
diagonal brace 35 with a length which can be adjusted by an
adjustment means 41. The weight can be dlsplaced along the
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ted which can establish the status of the '

There are circumstances among which it would be desirable for
the user of a head-mounted vision aid to be able to control
functions of the vision aid and/or external devices without his
needing to touch the switch. Voice control which can be used
for this purposé cannot be used under all conditions. For this
reason, in the relevant areas of the headset of the vision aid
as claimed in the invention electrodes are mounted which pick up
the brain currents of the user and use them for controlling the
described functions of the vision aid and/or reconstruction of
the images perceived by the user.

Furthermore, in relevant areas of the headset biofeedback
sensors can be mounted which can establish the status of the
user. The information obtained therefrom can then be used in
the most varied ways, for example to warn a surgeon in the case
of excess stress or exhaustion and fatigue.

In the embodiment shown in Figure 7, Figure 7a and Figure 7b, in

the autofocussing means 4 which is made as an infrared (IR)
system, on the receiving unit 6 thereof there is a device which

prevents the infrared radiation 43, 44 which does not originate
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a [ouver or grating attachnment 46 (Figure 7a) which is pointed

fraight or at a slant. In the enbodinent of the vision aid as clainmed in
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glversel cted by -t e dfaci dence of outside or scattered light. A
mn%txgggglg: asalt shown by way of exanple in the enbodiment from

ggure 8, offers the advantage that the vision aid does not require noving
hrts whi ghhear&ubogahes ogtskee. vithbs RNt Ot Hes smbas ihhe hadvaniags of

étter;ﬂgﬂglln Figure 8, the two lens systems 51, 52, therefore the
right and left lens system, are accommodated in a common tube 50
(mono-tube) . The lens systems 51, 52 which are accommodated in
the common tube 50 are for example protected by covers 53 on one
or both ends of the -.tube 50 against the penetration of
contamination and against the incidence of outside light and
scattered light. Thus for example it is possible to work with
the vision aid as claimed in the invention without being
adversely affected by the incidence of outside or scattered
light.

A common tube 50, as it shown by way of example in the
embodiment from Figure 8, offers the advantage that the wvision
aid does not require moving parts which are located outside.
This among others has the advantage of better gstability,
invulnerability of the vision aid to impact, tension and
twisting. Moreover, the vision aid can be made sealed against
penetration of moisture in the embodiment from Figure 8 so that
protection against penetrating water splashes results and it
becomes possible to place the wvision aid as claimed in the
invention in a disinfection sclution. Finally there is no
danger that parts can fall out of the vision aid as claimed in
the invention onto the surgical £ield.
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w1ll adversely affect the likewise infrared-controlled

autofocussing means of the wvision aid. To correct this
situation, in the vision aid as claimed in the invention parts
can be assigned to the autofocussing means which prevent the
incidence of the outside 1light or scattered light, especially
light from the infrared tracking means 60. This has been
explained in principle further above using Figures 7, 7a and 7b.
When using the vision aid as claimed in the invention in
industry the infrared portion of daylight can also be
disruptive. In order to prevent any adverse affect on the
autofocussing means 4 of the wvision aid as claimed in the
invention by disruptive infrared light, in one embodiment of the
_invention according to the vision aid measures are taken to
prevent the incidence of disruptive infrared light which can

originate for example from the infrared tracking means 6 and/or
by daylight.

One embodiment of one such means is shown in Figure 9. It
consists of several louvers which are aligned parallel to one
another and which project over the entry opening 63 of the
infrared receiver of the autofocussing wmeans 4 so that the

infrared receiver 6 of the autofocussing means 4 of the vision’
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htVYtQﬂsnaﬂgoﬁﬁcmésihg means there is a tubular diaphragm 65 siml

3 to the sun visor which is used in front of the objective lenses

of a camera. Figure 10 shows that infrared light 61 which

originates from the infrared tracking means 60 cannot reach the

receiver 6 of the autofocussing means 4. Only the infrared light
66 which is reflected by the object plane 30 (object field) and
which is emitted by the infrared means 5 which belongs to the
autofocussing means 4 of the vision aid as claimed in the
invention can reach the receiver 6. The infrared 1light 61
emerging from the infrared tracker 60 which is conventionally
mounted over the head cannot enter the entry opening 63 of the
infrared receiving unit 6 of the autofocussing means of the
vigion aid as claimed in the invention. The tube 65 pointed
towards the object field in front of the receiving part 6 of the
autofocussing means 4 can be coated on the inside with light-
absorbing material to intensify the effect or can be made of one
such material.

Alternatively to the embodiments shown in Figures 9 and 10, it
is also possible to prevent the incidence of outside 1light
(incident of infrared radiation) by various (polarization)
filters.
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feht “Shown I'gure eam paf i bet ween t he ObjeCtIVé
:,70 and eyepiece 71 of the vision aid as claimed in the invention,
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| Sparent displ ay hi's transparent display 74 shows an inverted
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preferably between the telecqmpressor 72 and the teleconverter
73, there is a transparent display 74. This transparent display
74 shows an inverted image of the main display 75 if there is
not a beam splitter 80 between the teleconverter and the
eyepiece. In this connection the beam splitter is an optical
means which partially reflects light beams, therefore deflects
them for example by 90°, and is partially transparent to the
light beams. One such beam splitter 80 can be a porro prism or
'a partially transparent mirror. This results in that at the
location at which data and other information are inserted into
the visual field of the vision aid as claimed in the invention,
the image produced by the vision aid is masked out. In this way
the graphics (inserted data and other information) become
brighter and have higher contrast because they do mnot overlay
the image. In the embodiment shown in Figure 11 the main
display 75 accepts information £from external sources, ~for
~example magnetic resonance image devices or computer tomography
devices, digital x-ray devices, etc. and reflects it via
projection optics and the beam splitter 80 into the beam path of

the vision aid as claimed in the invention.
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the magnification factor by changing the focal length of the

lens systems ("zoom") and finally a means for matching the
parallax between the lens systems of the vision aid to the focal
length which has been set according to the distance of the
telescopic spectacles from the object are assigned to the lens
systems. The parallax is matched using adjustable optical
elements 11 which are provided in the beam path of the lens
gyatems and with which the angle'13 between the beam paths 14
which run out of the lens systems 1 to the object can be
changed.
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ements (A1) 85?e8£55q5 Vh IS e Prb8MBhe vision aid there being
adjustable optical elements, characterized in that the
angle (13) between the beam paths (14) which run out of the
lens systems (1) to the object can be changed using
adjustable optical elements (11) which are provided in the

beam path of the vision aid.

2. vision aid as claimed in claim 1, wherein the optical
elements (11) can be moved transversely to the beam path in

the lens gystems.

3. vigion aid as claimed in claim 1, wherein the optical
elements (11) can be moved alongside straight paths.
/
4. vision aid as claimed in claim 2, wherein the optical
elements (11) can be moved alongside curved paths (12).

5. Vigion aid as claimed in one of claims 1 to 4, wherein the
optical elements (11) are arranged to be able to tilt.

6. Vigion aid as claimed in one of claims 1 to 5, wherein the
optical elements (11l) are lenses or groups of lenses.
7. Vision aid as claimed in one of claims 1 to 5, wherein the

optical elements (1l) are prisms Or groups of prisms.

sz




38919 -23 11. 12. PCT/ ATOO 00317 Vision aid as clainmed in one of

1 to 7, wherein the lens systens (51, 53) are |located in:-one tube
-a time. Vision aid as clained in one of clains 1 to 7, wherein the
yst engo(dpiy3gd@B9 are | ocated inpg. conmon tube (JPcT/Mreomosaizd as
dinclaim9, wherein the |lens systens (51, 53) are covered by a
53) which is |ocated adjacent to the eyepiece (71) and/or to the
kve |‘$:D§loﬁ7a).d ¥iss icdr iaied a:snod>m mefl chadnme of tcd eﬂ,rrswﬂ.erelﬂ.O;he
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n thetioptical elenents (11) are located in front of the plane of
bjectlve |l ens. 13. Vision aid as clainmed in one of clains 1 to 12,

n information in video and/or text formcan be inserted into at
one OPiFEAR pHEneS B)2IMAEN T sonecafedlitd e di° T hevlersiByStens.

i sion %Hsaé gkahgedshn ene. gieChaicBBed i 13 coMireitubenext) to at

- one of the %’V\D eyepi eces (2) there are displays (18) for display of
mation in image and/or text form 15. Vision aid as clainmed in one of

: 1% tOVléa.oWh%ﬁ.@ el c%&ﬁﬁ%}@hﬁeamalfnlé&),, Wlﬁr@mn@he landi sg’lsa)eqmst 0
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T00/ OOC?%M sion aid as clainmed in claim14 or 15, wherein the inages

11. Vision aid as claimed in one of claims 1 toc 10, wherein the
optical elements (11) are located within the tube (50) or
within the tubes (1).

12. Viegion aid as claimed in one of claims 1 to 11, wherein the
optical elements (11) are located in front of the plane of
the objective lens.

13. Vision aid as claimed in one of claims 1 to 12, wherein
information in video and/or text form can be inserted into
at least one optical plane (16) which is located in one of
the lens systems.

14. Vision aid ag claimed in one of claims 1 to 13, wherein
next to at least one of the two eyepieces (2) there are
displays (18) for display of information in image and/or
text form.

15. Vision aid as claimed in one of claims 1 to 14, wherein a
display means (18), for example, a display, to which the
images acquired by the wvision aid can be transmitted, is
connected to the vision aid.

16. Vision aid as claimed in claim 15, wherein the display

means (18) is located outside the vision aid.



lired by the vision aid can be transnitted by an optical elenent, for
mple, a beamsplitter, or by reflection out of at |east one of the two
m pat hs of the vision aid to the display neans (18). Vision aid as

med in ains 1 to 17, rein video or ons
ai ni nd\’ﬁgﬂlﬁé?%% lon can be st ewggscopl cally i nsgtrcﬁ-)ééT dqn/t%?’gELZe two beam
s of the tubes (1). Vision aid as clained in one of clains 1 to 18,
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sition-findi agsgysyeneans ineytial sensors, such as accel eronmeters or

gul ar velocity sensors, are assigned to the vision aid. 22. Vision aid

‘clained in one of clains 14 to 21, wherein anatomical, functjonal and

Chnigfll Vﬂé@bﬁata:cl@'l asudiadsedvi tdeoodat aof EkGaiman betpnsétt edhpdrLRf ul |y

position I nf or o] on, ai o] a 14
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tient. EH ISSI Qald as clainmed in one of clains 1 to 23, wherein the
es whi are inserted into the beampath of at |east one |ens system
n di splays (18) nounted next to the WD 01/38919 -25 25. 26.

?0 (r)rgg.%éo%yeéﬁ.ic?%?ss d2ird Ganohe of splayed andof 18edwasrenti reeor
1g@ges or the text parts can be inserted as individual

images corrected by the eye distance and parallax.

Vigion aid as claimed in one of claims 1 to 19, wherein the
inserted information can be selected by changing the

viewing angle of the vision aid to the viewed object.

Vigion aid as claimed in one of claims 1 to 20, wherein
measurement devices and/or sensors, such as optical or
electromagnetic position-finding systems or inertial
sensors, such as accelerometers or angular velocity

sensors, are assigned to the vision aid.

Vigion aid as claimed in one of claims 14 to 21, wherein
anatomical, functional and technical information, such as
video data, EKG, can be inserted faithfully to position as
information.

Vision aid as claimed in one of claims 14 to 22, wherein
the data can be inserted wvia interactive determination of
the location of medical devices and/or instruments relative

to the patient.

Vision aid as claimed in one of claims 1 to 23, wherein the
images which are inserted intc the beam path of at Ileast

one lens system or in displays (18) mounted next to the




n.aid as claimed in one of clains 1 to 24, wherein a neasurenent

Is reflected into an internedi ate image plane (16) of the objective
Vision aid as claimed in claim25, wherein the neasurenent scale of
espectyweyehyssap focal |ength angs. magnificati onpet/Afve/ebsertive |ens
| ected accordingly. 27. Vision aid as clainmed in one of clains 1 to
wherein changing the focal length and/or the magnification factor can
ont r ol legehdiye ceze e th; d2pendeunt Hmndisnj:laﬁ@d ¥hei dixadl &s ehaimed damn one
| ai s , ej n on the vision aid there is a light source with
: erturgaéﬁm]l &%ﬁ%% ‘can be matched to the respective nmagnification of
VISIOn aid such that the size of the illTumnated field corresponds to
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reln the ht Source is a Jhf source s supplied via a
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on ai dﬁsar@ ajred di 1l B OfveGedierein the aperture angle of the
t source and the intensity of the energing light can be changed by a
systemlocated in the tubes or on the |light source and/or a shutter.
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em of tdf@gnl/fm@'ﬂﬂlmd tofiar dthee obpgettil2. \/Janm aiiks as s¢hearedin
of clai &¥ , Wherein the distance of the objective | enses (70)
he | ens SysSiens ) 01/ 38919 26 PCT/ AT00/ 00317 from one anot her can be
ged at a constant distance of the eyepieces (2) from one another.
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romone another 1s prOV|d ed connection (17) with an
ust abl e ¢g§@ghn5epﬁ§yﬁq¢@;tagggt and)gr the magnification factor

can be controlled by speech-dependent control.

28. Vision aid as claimed in one of claims 1 to 27, wherein on
the vision aid there is a light source with an aperture
angle which can be matched to the respective magnification
of the vision aid such that the size of the illuminated
field corresponds to the field of vision of the vision aid.

29; Vision aid as claimed in claim 28, wherein the light source
is a light source which is supplied wvia a group (20) of
optical fibers from an external light source (29).

30. Vision aid as claimed in claim 28 or 29, wherein the

aperture angle of the light source and the intensity of the
emerging light can be changed by a lens system located in
the tubes or on the light source and/or a shutter.
31. Vision aid as claimed in one of claims 1 to 30, wherein
light from a light source (19) can be coupled-in by a beam
splitter (21) or the prism surface of a prism reversal
gystem (21) and emerges through the optical system of the
vision aid toward the object.

32. Vision aid as claimed in one of claims 1 to 31, wherein the

distance of the objective lenses (70) of the lens systems



ch hold-the lens systems with a constant connection (17) between

in the distance of the objective lenses (70) from one another can be

ed bWOS@f bgé adj ust ment of the tubes (1) andm@rBbioddly eyepieces
adjust on the tubes (1) in opposite directions. 35. Vision

s clai rred in one of clains 1 to 34, wherein the eyepieces (2) are
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15. Vision aid as claimed in one of claims 1 to 34, wherein the
eyepieces (2) are made as interchangeable eyepieces and/or
the objective lenses ,(70) are made as interchangeable

objective lenses.

3¢. Vision aid as claimed in one of claims 1 to 35, Wherein in
the vision aid there is at least one means for detecting
the location of the pupil of the user which is coupled to
the autofocussing means, and wherein the distance (A)
between the vision aid and object is acquired for actuating
the autofocussing means in the viewing angle dictated by
the location of the pupil.

37. Vision aid as claimed in one of claims 1 to 36, wherein
there are filters (28) in at least one of the two lens

systems.

18. Vision aid as claimed in claim 37, wherein the filters (28)
can be moved into and out of their action position.

39, Vision aid as claimed in one of claims 1 to 38, wherein in

at least one lens system a laser beam proceeding from a



‘there is a diagonal brace (35) with a variable Iength which runs from
orehead to the back of the head. 43. Vision aid as clainmed in claim4l
, Wherein on the headset (34) there is at |east one counterwei ght

whi ch ILely or partially egualizes the, wepghiaTeb/é6$17 Vi sion aid,
nallyvoaﬁﬂiggi ly. 44. Vision g‘% as claimed in one of clains 1 to 43,
in light-of-sight stabilization is assigned to the beam paths
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ing, A4@NsVis¥iS6RMai @ SaPdEiStedt T EBEH aiHE 41 to 45, wherein on
‘headset (34) for the vision aid there are el ectrodes which detect
n currents and wherein the electrodes are d cantyolpd th
eothe VHEIQTR gl of = t Rb2VFEFod™ éﬁﬁ”@bﬁﬁ%b %%%?g% [Séap%}§8Vi§?on aid as
med i n G Mddn Yherai Artkereditate imageopbied £6 Svoaread délfkes,
exanpl e robots. WO Q1/38919, -28 / LOQ31Z 48 + Vb Sk idiidraSof
med i # ctBFAT A7 ﬁﬁ%:ei%DCgESEiﬁgl aﬁ%gg p?aoe via mﬁrg hroadcasting or
frared. U9 Msiorbedn os thaiokiedh HheldfCcaRaPedisPsa48% - wherein on
8. headset (34) there are biosensors, EEG sensors and/or sensors for
uring the resistance of the skin and _ acquiring the vital signs t he
of . teiwiehonidids sbaivedi én ang &F QlaTE & Dried of IPEPRR TiEo 49,
ein O”Yiébgne¥§@i§§e§t£2éh@& theavhehapesi d3there are hol ding devices
optical vision devices, for exanple spectacle glasses. 51. Vision aid
| aimed in claimb50, wherein the vision devices held by the hol ding
cgzgrevhggghe@i@agst@léhﬁedeﬁaMaﬂzﬁm £2, VherreAnaiah ashe| heaggern,
© Clakgz)lt%%fglis frgiggéggl brace (35) with a variable length

which runs from the forehead to the back of the head.

43. Vision aid as claimed in claim 41 or 42, wherein on the
headset (34), there is at least one coun;erweight (36)
which entirely or partially equalizes the, weight of the
vision aid, optionally adjustably.

44. Vision aid as claimed in one of claims 1 to 43, wherein
light-of-sight stabilization is assigned to the beam paths
through the lens systems.

45. Vision aid as claimed in claim 44, wherein the light-of-
gight stabilization is made as active or passive vibration

damping,

46. Vision aid as claimed in one of claims 41 to 45, wherein on
the headset (34) for the vision aid there are electrodes
which detect brain currents and wherein the electrodes are
- coupled to a control with which the functions of the wision

aid can be controlled.

47. Vision aid as claimed in claim 46, wherein the control is
coupled to external devices, for example robots.




'S systehs of* the two beam pat hs are housed in a common tube. 53. Vision
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e filter is a polarization filter (45). 56. Vision aid as clainmed in
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49.

50.

51.

52.

53.

54.

55.

56.

vision aid as claimed in one of claims 1 to 48, wherein on
the headset (34) there are biosensors, EEG sensors and/or
sensors for measuring the resistance of the skin and

acquiring the vital signs of the user of the vision aid.

vision aid as claimed in one of claims 1 to 49, wherein on
the eyepieces (2) of the wvision aid there are holding
devices for optical vision devices, for example spectacle

glasses.

Vigion aid as claimed in claim 50, wherein the wvision
devices held by the holding device are located next to the

eyepieces.

Vision aid as claimed iny one of claims 1 to 48, wherein the
lens systems of the twd beam paths are housed in a common
tube.

Vision aid as claimed in claim 52, wherein the device (45,
46, 47) 1is transparent solely to the infrared signals (44)
which have been reflected by the object field (30).

Vigion aid as claimed in claim 53, wherein the device is a
filter (45).

Vision aid as claimed in claim 54, wherein the filter is a

polarization filtexr (45).

Vigion aid as claimed in claim 52, wherein the device is a
tube (47, 65) which is pointed toward the object field (30)
and which is located on the receiving part (6) of the

autofocussing means (4).

} as claimed in claim52, wherein the device (45, 46, 47) is transparent
tely to the infrared signals (44) which have been reflected by the

ct fi ( 54. Vision aid clainmed in cl w&ﬁg in the
‘i’ ]f/:jg%g? (45). 55. Visidim aid as claine ﬁﬁ?f’gl m 54, wherein




