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What 1s claimed 1s:

1. Eyewear comprising:

a frame member;

a lens;

circuitry within the frame member for enhancing the use of
the eyewear; and

an eye sensor coupled to the frame member, the eye sensor
activating the circuitry responsive to eye motion of a
user; wherein an information bar 1s provided on the lens.
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The Challenged Claims Require Circuitry that is Activated in
Reaction to Eye Motion of the User
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. FIG. 1
™ 122 [0020] Once the eye (E) becomes fixed on the first light

PROCESSOR | 120 source 112, the controller 120 turns off the first light source
i 112 and immediately causes the second light source 114 to
illuminate. Reflexively, the eye moves quickly and becomes
» e fixed on the illuminated second light source 114. The
I, v “tracking interval” refers to the time interval between eye
fixation on the first illuminated source 112 and eye fixation

| on the second illuminated source 114.

7,

[0017] Reference is made to FIG. 1. An iris feature
detector 110 includes a reflexive eye movement source
112-114, optics 116, a multiple image sensor 118, a control-
ler 120, and a processor 122. The eye movement source

118
IMAGE SENSOR |

[0030] The controller turns off the first light source and
turns on the second light source (320), and commands the
image sensor to begin acquiring the second image (322).
Image acquisition is performed for an exposure time equal
to the stored exposure time (324). Once the second image is

112-114 may include first and second light sources 112 and acquired, it is stored in memory (326). The controller may
114 for causing reflexive motion of a subject’s eye (E). For then prompt the processor to process the first and second
example, each light source 112 and 114 may include one or images (328).

more light emitting diodes.
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FIG. 3

, TURN ON FIRST LIGHT SOURCE
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rWAIT FOR SUBJECT'S EYE TO FIX ON FIRST LIGHT SOURCE

'

I START IMAGE ACQUISITION

v

’ TERMINATE EXPOSURE WHEN THRESHOLD IS MET

v

’ STORE EXPOSURE TIME AND FIRST IMAGE

310
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R

TURN OFF FIRST LIGHT SOURCE AND TURN ON SECOND
LIGHT SOURCE

¢ 322

I BEGIN ACQUIRING SECOND IMAGE

v

‘ END EXPOSURE AFTER STORED TIME ELAPSES

'

‘ STORE SECOND IMAGE

'
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326

328

w
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[0006] According to one aspect of the present invention,
an 1iris feature detector includes a reflexive eye movement
source; a multiple image sensor; a controller, and a proces-
sor. The controller causes the eye movement source to cause
rapid eye motion, and the sensor to capture first and second
Iris 1mages over a time interval in which only an iris can
move 1n the first and second images. The processor deter-
mines differences between the first and second images.
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e What is claimed 1s:

a» United States Patent (10) Patent No.: US 8,696,113 B2
1. A wearable optics device comprising:
N it a lens; and
o e rmiemizimin s a dynamic eye tracking mechanism in communication with
o e N the lens; wherein the dynamic eye tracking mechanism

utilizes optical parameter measurements; wherein the
optical parameter measurements include any of ciliary
measurements, pupil measurements, corneal measure-
ments, eye lens measurements, iris measurements, eye
lid measurements, retina measurements; wherein an
optical/perceptual parameter based operating system is
utilized, wherein the wearable optics device is con-
trolled by the optical/perceptual based operating system.
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(22) Filed:  Mar 15,2013

(63) Prior Publication Data
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Related US. Application Data
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gt optics. The eyepiece may include projection optics suitable to
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e . ind displ N
(22) Filed: Feb. 28, 2011 i includes alocal . wherein the

mbue | S e project an image onto a see-through or translucent lens,
enabling the wearer of the eyepiece to view the surrounding
v environment as well as the displayed image.

Proy
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[0304] In embodiments, control of the eyepiece may be
enabled through eye movement, an action of the eye, and the
like. For instance, there may be a camera on the eyepiece that
views back to the wearer’s eye(s), where eye movements or
actions may be interpreted as command information, such as
through blinking, repetitive blinking, blink count, blink rate,
eyeopen-closed, gaze tracking, eye movements to the side, up
and down, side to side, through a sequence of positions, to a
specific position, dwell time in a position, gazing toward a
fixed object (e.g. the corner of the lens of the eyepiece),
through a certain portion of the lens, at a real-world object,
and the like. In addition, eye control may enable the viewer to
focus on a certain point on the displayed image from the
eyepiece, and because the camera may be able to correlate the
viewing direction of the eye to a point on the display, the
eyepiece may be able to interpret commands through a com-
bination of where the wearer is looking and an action by the
wearer (e.g. blinking, touching an interface device, move-
ment of a position sense device, and the like). For example,
the viewer may be able to look at an object on the display, and
select that object though the motion of a finger enabled
through a position sense device.
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‘ 790 780 340
—— . . .
FIG. 10 depicts the left eye portion of an embodiment of
o the wearable camera system where the camera focus and
.
ﬁ\ﬂ vergence are driven by the output of an eyetracker. Eye-
L1 . . .
tracker assembly 1010 (comprising camera and infrared
315 . . .
730 /_7(%( light sources) illuminates and observes the eyeball by way of
rays of light 1011 that partially reflect off beamsplitter 1020.
720— 1020 Beamsplitter 1020 also allows the wearer to see straight
0z 1 1031 ’\ through to mirror 315 and thus see virtual light from
o eR EYE [RACKER viewfinder 340. The eyetracker 1010 reports the direction of
1040 \_ loz eye gaze and conveys this information as a signal 1012 to
A _[Focus 1041 1053 eye tracker processor 1030 which converts this direction into
1091 CONTROLLER (054 “X” and “Y” coordinates that correspond to the screen
1050~ . coordinates of viewfinder screen 340.
o ___)VERGENCE
590 | —|CONTROLLER
a0 | FIG. 10
TPR2023-00495
Magic Leap v. Percept Technologies Ex. 1006 @ 24:66 — 25:11; FIG. 10
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Accordingly. FIG. 3 illustrates a system whereby rays of
light spanning a visual angle from ray, 310 to ray 320 enter
the apparatus and are intercepted by a two-sided mirror 315,
typically mounted at a 45 degree angle with respect to the
optical axis of a camera 330. These rays of light enter
camera 330. Camera 330 may be a camera that is completely

Thus the portion of the field of view spanned by rays 310 to
320 which emerges as virtual light, will align with the
surrounding view that is not mediated by the apparatus, such
as rays 311 and 321 which pass through the apparatus and
enter directly into the eye without being deflected by two-
sided mirror 315.

TPR2023-00495
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320

The apparatus of FIG. 3 does not permit others to make
310 full eye-contact with the wearer. Accordingly, FIG. 4 depicts
a similar apparatus in which only a portion of the rays of the
leftmost ray of light 310 1s deflected by beamsplitter 415

which is installed in place of mirror 315. The visual angle
470 subtended by incoming light ray 310 to light ray 320 is

deflected by way of beamrsplitter 415 into camera 330.
Output from this camera is displayed on television 340,
possibly after processing on a body-worn computer or
processing at one or more remote sites or a combination of
local and remote image processing or the like. A partial
reflection of television 340 is visible to the eye of the wearer
by way of beamsplitter 415.

330

415
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