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ABSTRACT

A system and method for placing reference locators on a
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vehicle. Sensors monitoring the camera ?eld of vieW and

direction of the optical axis along W1th sensors mon1tor1ng the

vehicle s pos1t1on are used to generate a v1deo overlay having

various indicia. The calculated positions of the indicia may be
compared to the position of landmarks taken from the video
image to compensate for any inaccuracies in the calculated
position taken from the various sensors.
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VIDEO WITH MAP OVERLAY ON
PEDESTRIAN CARRIED DEVICE
CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application is a continuation application
of US. patent application Ser. No. 12/250,166, entitled
“Video With Map Overlay” ?led 13 Oct. 2008, Which is a
divisional application of and claims priority to US. patent
application Ser. No. 10/710,904, entitled “Video With Map
Overlay”, ?led 12Aug. 2004 and issued 25 Nov. 2008 as US.
Pat. No. 7,456,847, the entire contents of Which are hereby

expressly incorporated by reference.
[0002]

Mar. 21,2013

image that is used With the feedback control system, and a

simultaneous telephoto image used for the image containing
the indicia. In another embodiment, tWo cameras are used
With non-parallel optical axes. One camera may be used to

determine or re?ne the position of the vehicle.
[0011] An embodiment of the present invention may
include a system comprising: a vehicle having vehicle posi
tion sensors; a ?rst video camera mounted to the vehicle and

having camera position sensors and producing a ?rst video
feed in a ?rst camera ?eld of vieW; a ?eld of vieW calculator
adapted to use the vehicle position sensors and the camera
position sensors to produce a ?rst calculated ?eld of vieW; an
indicia generator adapted to use the ?rst calculated ?eld of
vieW to produce at least one indicator Within the ?rst camera

BACKGROUND OF THE INVENTION

?eld of vieW; a video display adapted to display the ?rst video

a. Field of the Invention The present invention per

feed and the indicator.
[0012] Another embodiment of the present invention may
include a method comprising: generating a ?rst video stream

tains generally to map displays and speci?cally to map dis
plays that are superimposed on a video image.

[0003] b. Description of the Background
[0004] Video monitoring and surveillance devices often
provide important and useful information for laW enforce
ment and military applications. For example, a helicopter
may monitor a laW enforcement pursuit of a suspect. A person

in the helicopter may aid ground o?icers by directing them to
the suspect.
[0005] The helicopter may use a camera With a telephoto
lens to Zoom in on the suspect and track the suspect’s move
ments. When the ?eld of vieW becomes narroW, the informa

tion displayed on the video image may not have enough
reference points on the image to easily direct ground of?cers.
[0006] It Would therefore be advantageous to provide a

from a vehicle; determining the position of the vehicle; deter
mining the optical axis of the ?rst video stream and the ?rst
?eld of vieW; determining a ?rst calculated ?eld of vieW from
the position of the vehicle and the ?rst ?eld of vieW; calcu
lating the position of an indicator using the ?rst calculated
?eld of vieW; generating an image of the indicator; and dis
playing the image of the indicator With the ?rst video stream.
[0013] The advantages of the present invention are that live
video images taken from a moving vehicle may be presented
With useful indicia. The indicia may be useful to laW enforce

ment, military, and other civil applications.
BRIEF DESCRIPTION OF THE DRAWINGS

system and method Whereby a video image taken from a

[0014]

In the draWings,

camera mounted on a vehicle may have reference designators

[0015]

FIG. 1 is a pictorial illustration of an embodiment of

added to the image.

the present invention shoWing a system for video monitoring.
[0016]

SUMMARY OF THE INVENTION

[0007] The present invention overcomes the disadvantages
and limitations of previous solutions by providing a system
and method for placing reference locators on a streaming
video image taken from a camera mounted on a vehicle.

Sensors monitoring the camera ?eld of vieW and direction of

the optical axis along With sensors monitoring the vehicle’s
position are used to generate a video overlay having various
indicia.
[0008] In some embodiments, the calculated positions of
the indicia are compared to the position of landmarks taken
from the video image to compensate for any inaccuracies in
the calculated position taken from the various sensors.
[0009] TWo different modes of operations may be used
separately or together. The ?rst mode of operation includes
dead reckoning or feed forWard control, Where the sensors
alone are used to determine the actual vehicle position and
camera direction and ?eld of vieW. These sensors are then

used to determine the positions of various indicia for the
video stream.

[0010] The second mode involves a feedback control, there
the predicted positions of the indicia are compared to actual
landmarks in the video image. The feedback calculations may
be done periodically to realign the video image and indicia

FIG. 2A is a pictorial illustration of an embodiment

of the present invention shoWing a video feed Without overlay
indicia.
[0017]

FIG. 2B is a pictorial illustration of an embodiment

of the present invention shoWing the video feed of FIG. 2A
With an indicia overlay.
[0018] FIG. 3 is a diagrammatic illustration of an embodi
ment of the present invention shoWing a system for video

generation.
[0019] FIG. 4 is a diagrammatic illustration of an embodi
ment of the present invention shoWing a ?eld of vieW calcu
lation.
[0020] FIG. 5 is a diagrammatic illustration of an embodi
ment of the present invention shoWing an indicia generator.
[0021] FIG. 6 is a diagrammatic illustration of an embodi
ment of the present invention shoWing a system for video

generation using a feedback loop.
[0022]

FIG. 7 is a pictorial illustration of an embodiment of

the present invention shoWing a system for video monitoring
having tWo parallel cameras.
[0023] FIG. 8 is a diagrammatic illustration of an embodi
ment of the present invention shoWing a system for video

monitoring having tWo parallel cameras.
[0024]

FIG. 9 is a pictorial illustration of an embodiment of

With the normal operation being performed With the feed

the present invention shoWing a system for video monitoring
having tWo non-parallel cameras.

forWard control. In other embodiments, the feedback control
may be used constantly. In one particular embodiment, tWo

[0025] FIG. 10 is a diagrammatic illustration of an embodi
ment of the present invention shoWing a system for video

cameras are mounted With parallel optical axes: a Wide angle

monitoring having tWo non-parallel cameras.
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DETAILED DESCRIPTION OF THE INVENTION

[0026] While the invention is susceptible to various modi
?cations and alternative forms, speci?c embodiments thereof
are shoWn by Way of example in the drawings and Will herein
be described in detail. It should be understood, hoWever, that
there is no intent to limit the invention to the particular forms
disclosed, but on the contrary, the invention is to cover all

modi?cations, equivalents, and alternatives falling Within the
spirit and scope of the invention as de?ned by the claims. Like

reference numbers signify the elements throughout the
description of the ?gures. It Will also be understood that When
an element is referred to as being “connected” or “coupled” to

another element, it can be directly connected or coupled to the
other element or intervening elements may also be present. In
contrast, When an element is referred to as being “directly
connected” or “directly coupled” to another element, there is
no intervening elements present.
[0027] The present invention may be embodied as devices,

[0031] The camera 104 may be ?xed mounted to the heli
copter 102 or may be movable and controllable. For applica
tions such as a helicopter, airplane, or other aircraft, a stabi
liZed camera mount may be desired. Such a camera mount

may use gyro scopes or other inertial devices to dampen vibra
tions or ?uctuations in the vehicle’s movement.
[0032] If the camera 104 is moveable With respect to the
helicopter 102, sensors may be mounted to the camera 104

mounting to determine the position of the camera 104 With
respect to the helicopter 102. Such sensors may be angular or
linear encoders attached to sense the angular or linear dis

placement of the camera’s optical axis. In one embodiment,
angular encoders may be mounted to measure the roll, pitch,
and yaW of the camera. An additional encoder may be used to
measure the Zoom or ?eld of vieW of the camera 104.

[0033] In some systems, the various camera position sen
sors may be mounted to a stabiliZed inertial system such that
the measurements of the sensors are With respect to the iner

systems, methods, and/or computer program products.

tial system and not With respect to the vehicle frame.
[0034] The helicopter 102 has a set of position sensors 112

Accordingly, the present invention may be embodied in hard
Ware and/or in softWare (including ?rmware, resident soft

that are connected to the vehicle. The position sensors may

Ware, micro-code, etc.) Furthermore, the present invention

navigation sensors, altimeters, compasses, attitude position

may take the form of a computer program product on a com

puter-usable or computer-readable storage medium having

sensors, speed sensors, or any other device useful in deter
mining either an accurate or gross measurement of the vehicle

computer-usable or computer-readable program code

position.

embodied in the medium for use by or in connection With an

instruction execution system. In the context of this document,
a computer-usable or computer-readable medium may be any
medium that can contain, store, communicate, propagate, or
transport the program for use by or in connection With the
instruction execution system, apparatus, or device.

[0028]

The

computer-usable

or

computer-readable

medium may be, for example but not limited to, an electronic,

magnetic, optical, electromagnetic, infrared, or semiconduc
tor system, apparatus, device, or propagation medium. More

speci?c examples (a non-exhaustive list) of the computer
readable medium Would include the folloWing: an electrical
connection having one or more Wires, a portable computer
diskette, a random access memory (RAM), an erasable pro

grammable read-only memory (EPROM or Flash memory),
an optical ?ber, a portable compact disc read only memory
(CD-ROM), and a digital video disk read only memory
(DVD-ROM). Note that the computer-usable or computer

include global positioning system (GPS) receivers, inertial

[0035] By knoWing the vehicle position plus the position of
the camera’s optical axis, a video feed from the camera may
be overlaid With various useful indicia.
[0036] FIG. 2A illustrates an embodiment 200 of a video
feed Without overlay indicia. The video feed 200 shoWs a
house 202 and streets 204 and 206.
[0037] The embodiment 200 may be an example of a video

image taken by a police helicopter during a search for a
suspect. A particular dif?culty With such a video feed is that
the video operator is Zoomed so far in that landmarks may be
dif?cult to determine. Because there are feW landmarks, it
may be dif?cult for someone to direct police of?cers to the
scene or location of a suspect.

[0038] FIG. 2B illustrates an embodiment 208 of the video
feed of FIG. 2A With an indicia overlay. The house 202 may
be overlaid With an address indicator 210. Similarly, streets
204 and 206 may have street indicators 212 and 214 overlaid.

[0039]

In the present embodiment of a police helicopter

readable medium could even be paper or another suitable

video, the video screen With the indicia give much more

medium upon Which the program is printed, as the program

useful and important information to the dispatcher Who is

can be electronically captured, via, for instance, optical scan
ning of the paper or other medium, then compiled, inter
preted, of otherWise processed in a suitable manner, if neces
sary, and then stored in a computer memory.
[0029] FIG. 1 illustrates an embodiment 100 of the present

directing the movement of of?cers on the scene. For example,
in embodiment 200 of the pure video feed, it Would be dif?
cult to determine Which intersection or Which house is in the
?eld of vieW, especially When the area is a large subdivision
With many similar homes and streets. In the embodiment 208,

invention shoWing a system for video monitoring. A helicop

the address of the home in the image is given, along With the

ter 102 has a mounted and gimbaled camera 104. The camera
104 has a ?eld of vieW 106 that covers a house 108 and a car

cross streets. This information could be extremely useful in
directing additional of?cers to the scene.
[0040] Many types of indicia can be overlaid on top of the

110. The helicopter 102 is ?tted With position sensors 112.

[0030]

The helicopter 102 may be any type of aircraft, land

video feed. For example, topographic lines, geographic fea

vehicle, or Watercraft. In this speci?cation, a helicopter is

tures, location and labels of roads and highWays, names and

used as an example vehicle to best shoW the various elements
of the invention. Other embodiments may use airplanes, bal

information, phone numbers, etc.

loons, remotely controlled aircraft, cars, trucks, military
armored vehicles, motorcycles, bicycles, amphibious
vehicles, boats, ships, submarines, spacecraft, satellites, or

[0041] In some applications, real time data may be avail
able to be shoWn as indicia. For example, real time traf?c
speeds along a highWay may be shoWn as a semi-transparent

addresses of buildings, population densities or demographic

any other mobile device. In some cases, the vehicle may be a

color overlay. In another example, the signals from a traf?c

pedestrian.

light may be overlaid on the intersection.
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[0042] In other applications, information regarding

cal axis 408. The lens Zoom sensor 404 is used to determine

vehicles or locations on the ground may be displayed as
indicia on the screen. For example, a vehicle position sensor
and other sensors may be mounted in a land vehicle. That
vehicle may transmit its sensory information to the indicia

the ?eld of vieW 410. The result of the ?eld of vieW calculator
310 is the calculated ?eld of vieW 312.
[0051] The vehicle position may be calculated in block 406

through any practical method. Direct measurement of the

generator for display. A police or friendly military vehicle

vehicle position may be accomplished by measuring the dis

may transmit a location and other status information that can

tance from the vehicle to one or more landmarks. For

be overlaid on the video display. A police vehicle may send
status information such as Whether the policeman is in the

example, the global positioning system (GPS) uses several

required.

earth satellites to broadcast signals that are triangulated by a
GPS receiver.
[0052] Other techniques may use an impulse radio broad
cast that is received by several antennas, either ground based
or mobile. The impulse radio broadcast may be used to trian

[0043] FIG. 3 illustrates an embodiment 300 shoWing a
system for video generation. A camera 302 generates a video

envisioned may involve broadcasting an impulse radio trans

vehicle or on foot. A military vehicle may send status infor
mation such as the available Weapons, number of people on
board, vehicle systems information, or other information as

gulate the position of the vehicle. One such system that is

feed 304. Mounted to the camera 302 are lens position sensors

mission from the vehicle, having that transmission received

306. The lens position sensors 306 and the vehicle position

by one, tWo, or more receivers. A central controller may then

sensors 308 are fed into a ?eld of vieW calculator 310, Which

triangulate the vehicle’s position and transmit the position to

produces a calculated ?eld of vieW 312. The calculated ?eld
of vieW 312 is used by an indicia generator 314 to generate
indicia that is combined With the video feed 304 in a video
combiner 316. The combined video feed 304 and indicia are

the vehicle.
[0053] In another technique, the vehicle may use laser
the distance to one or more landmarks. In some systems, the

displayed on the display 318.

direction of the laser beam may be measured along With the

[0044] The ?eld of vieW calculator 310 calculates the coor
dinates of the ?eld of vieW of the video feed 304 using the lens
position sensors 306 and the vehicle position sensors 308.

distance to determine position. In some cases, a laser altim
eter may be used to accurately measure the distance from the

range ?nding devices to triangulate its position by measuring

ground.

When the vehicle position is knoWn, the lens position sensors
determine the relative position of the camera optics to the
vehicle. From there, coordinates of the video image can be
derived.

ments of the sun, moon, and stars may be used to determine

[0045] The embodiment 300 uses the lens position sensors
306 and the vehicle position sensors 308 to calculate the

dead reckoning. The vehicle’s location may be very accu
rately knoWn at one or more times during the vehicle’s opera

coordinates of the image taken by the camera. By knoWing the

tion. For example, a helicopter’s position may be accurately

coordinates used to create the camera image, an overlay of

knoWn at the beginning of its ?ight or after some triangulation
method. For the period of time after such measurement is
taken, inertial dead reckoning devices such as speed sensors,
attitude sensors, accelerometers, or other inertial navigational
aids may be used to determine the approximate position of the
vehicle during its movement.

indicia that coordinate With the video image may be pro
duced.
[0046] In some embodiments, all of the components may be
located in the vehicle. In an example of a police command
helicopter, the video image may be used by a commander or
dispatcher located in the helicopter to direct o?icers to and

[0054]

In yet another technique, astronomical measure

the position of the vehicle.
[0055] The vehicle position may be derived in part from

[0056] In yet another technique described beloW, the posi

around a scene. In another embodiment, the video feed 304
and the sensor outputs 306 and 308 may be transmitted to a
command center Where the ?eld of vieW calculator and indi

tion of the vehicle may be derived from analysis of the video
image and comparing the calculated position of one or more
landmarks With the actual position of the images in the video

cia generator is located. The combined video may then be

stream.

vieWed or transmitted to yet another location.

[0057]

[0047] In some embodiments, the ?eld of vieW calculator
310 may be located in the vehicle While the indicia generator

determined from the camera direction sensors. In some

314 may be located at a command center or remote data

processing center.
[0048] In still other embodiments, several indicia genera
tors may be used in parallel to generate custom images suit

The optical axis of the camera in block 408 may be

embodiments, the video camera may be mounted directly to
the body of the vehicle. In other embodiments, the video
camera may be pivotally mounted to the vehicle. In such
cases, each axis of movement of the camera may be out?tted
With a sensor such as a rotational or linear encoder or other

able for different persons. For example, one set of indicia may

sensor. By knoWing the position of the vehicle and the relative

include navigation notations and may be displayed for an

position of each axis of movement of the camera mounts, the

of?cer dispatched to the scene. Another set of indicia may
include information relating to the occupants of a home in the
?eld of vieW and may be displayed to a dispatcher Who may

optical axis may be derived.
[0058] In other embodiments, the video camera may be
mounted on an isolated camera mount or platform. In such a

attempt to notify the occupants of a disturbance nearby.
[0049] In some embodiments, the indicia generator 314
may be located in the vicinity of the display 318 or may be

system, the camera mount may have gyroscopes, accelerom
eters, or other active or passive devices that keep the camera
focused in one direction Without regard to the attitude or

located remotely.
system for ?eld of vieW calculation. The vehicle position

position of the vehicle. When such a system is employed, the
optical axis of the camera may be determined in block 408
Without regard to the vehicle’s attitude.

sensors 308 are used to determine the vehicle position 406.
Camera direction sensors 402 are used to determine the opti

optical axis determination of block 408 to determine the ?eld

[0050]

FIG. 4 illustrates an embodiment 400 shoWing a

[0059]

The lens Zoom sensor 404 may be used With the
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of vieW 410. When the positions of the vehicle and camera are

[0068]

known, and the direction of the optical axis are known, the

505. This step may involve creating an overlay video image.

amount of Zoom of the lens system of the camera can be used

Creating such an image may include placing the indicia at an

to determine the overall ?eld of vieW.
[0060] In some embodiments, the ?eld of vieW may be

to ?t the particular ?eld of vieW. For example, an oblique

de?ned by a ray de?ned by the vehicle position and direction
of the optical axis, a second vector de?ning the rotational
position of the video camera With respect to the optical axis,
and the angular ?eld of vieW of the optics. In other embodi
ments, the calculated ?eld of vieW may be de?ned by the four
corners of the video image in latitude and longitude coordi
nates.

[0061] Various methods of de?ning the calculated ?eld of
vieW are possible in different embodiments of the present
invention. Those skilled in the art Will appreciate that differ
ent de?nitions of the calculated ?eld of vieW may have certain

The indicia are built into a vieWable image in block

appropriate location on the overlay and positioning the image

camera angle may require that topographic lines correspond
ing to elevation changes be skeWed to align With the video
image. In other examples, an address of a house may be

aligned horizontally to the video image regardless of the
camera position. In another example, a street indicator may be
canted to align With the direction of the street.
[0069] FIG. 6 illustrates an embodiment 600 shoWing a

system for video generation using a feedback loop. Camera
602 has lens position sensors 604. The lens position sensors
604 and vehicle position sensors 606 are used by a ?eld of
vieW calculator 608 to produce a calculated ?eld of vieW 612.

bene?ts and detriments based on the various calculations
performed or based on the architecture of the databases or

The calculated ?eld of vieW 612 is used by the indicia gen

other components of the entire system. The examples herein

video combiner 616 combines the indicia With the video feed

are exemplary in nature and should not be construed as lim

610 to shoW on a display 618.

iting the invention to the examples shoWn.

[0070] The calculated ?eld of vieW 612 is used by a land
mark position estimator 620 to determine a calculated posi
tion of a certain landmark. The landmark ?nder 622 attempts

[0062]

FIG. 5 illustrates an embodiment 500 of an indicia

generator. The calculated ?eld of vieW 312 is used by the
indicia generator 314 to produce indicia 514. Preferences 502
may be used With the ?nd indicia block 504 and several data
sources, including a geographic map database 506, a topo
graphic map database 508, other map databases 510, and a
real-time data server 512. After indicia are identi?ed, the

images of the indicia are generated in block 505 to produce
the vieWable indicia 514.
[0063] The ?nd indicia block 504 uses the calculated ?eld
of vieW 312 to sort through the various data sources based on

the preferences 502. The preferences 502 may be preset for
certain applications or may be selectable.

[0064]

For example in a military training scenario, an aerial

camera may be dispatched to vieW a training exercise. In such
an exercise, there may be many vehicles and personnel each
of Which may have a GPS receiver and transmitter to send the
GPS locations to a central real-time server. Each ?eld unit

Within the ?eld of vieW may be displayable using an embodi
ment of the present invention. HoWever, the preferences for
one vieWer may have only one team’s locations displayed
While the preferences for a military observer may have all the

locations displayed.
[0065]

Various indicia may be useful in different situations.

In an example of a nocturnal situation, an aerial surveillance

using infrared video may shoW very feW images. In such a

situation, topographic lines marking various elevation
changes may produce a much more useful video image, since
the position of hills or valleys may be superimposed on the

image.
[0066]

Geographic map databases 506 may be used to dis

play highWay indicators, city names, or other geographical
features such as tunnels, bridges, airports, mountains, bus
stops, train stations, and the like. Additionally, addresses,

erator 614 Which feeds indicia to a video combiner 616. The

to ?nd the landmark on the video feed 610. The actual and

calculated landmark positions are compared in the correction
factor generator 624 to produce correction factors 626 that are
fed back into the ?eld of vieW calculator 608.
[0071] The embodiment 600 uses landmarks Within the
video feed 610 to more accurately position the indicia on the
combined video signal. Based on the calculated ?eld of vieW
612, one or more landmarks are selected and their positions

are calculated by the landmark position estimator. The land
marks may be certain geographic features such as buildings,
roads, mountains, or may be beacons used for other purposes
or speci?cally designed for use With the present invention.
For example, a beacon such as a lighthouse or antenna toWer

may be used. In another example, painted markings on a
highWay or a temporary marker may be placed on the ground
for use With the present invention.
[0072] For example, if the landmark Was a speci?c building
With a particular outline, the landmark position estimator 620
may create an outline of the building based on the particular
vieWing angle and distance of the camera. The actual outline
of the building may be compared to the generated outline to
determine correction factors.
[0073] In some cases, the landmarks may be moving
vehicles that have position sensors in communication With the
landmark position estimator 620. The positions may be trans
mitted to the landmark position estimator 620 for the pur
poses of correcting the ?eld of vieW only or in conjunction
With indicia marking that vehicle on the display 618.
[0074] The estimated location of the landmark may be used
by the landmark ?nder 622 to more quickly ?nd the landmark
on the video feed 610. The landmark ?nder 622 may use any

direction of traf?c ?oW, intersections, and other indicators
may be generated.
[0067] In some situations, certain indicia may be displayed

image analysis routine to ?nd the landmark Within the video
feed 610. Various ?lters and other image processing tech
niques can be used, as Will be appreciated by those skilled in

based on the siZe of the ?eld of vieW. For example, With a Wide

the arts.

?eld of vieW, several cites may be visible, especially for high
borhood, other indicia pertinent to that vieW Would be illumi

[0075] For example, an algorithm may be used to maneuver
the calculated position of the landmark so that it aligns With
the video image of the landmark using a best ?t algorithm.
The position, skeW, Zoom, or other manipulation required to

nated, such as street addresses.

achieve the best ?t can be used to determine correction fac

altitude aerial surveillance. Only main arterial roads may
have indicia visible. When the camera is Zoomed into a neigh
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tors. The correction factors may also be interpreted to deter
mine a more precise position of the vehicle.
[0076] FIG. 7 illustrates an embodiment 700 showing a

similar. In such embodiments, one camera may be vieWing
the infrared spectrum or some other spectrum, While the other
camera is vieWing a different spectrum, such as the visible

system for video monitoring having tWo parallel cameras.

spectrum.

The camera system 702 may contain tWo cameras, a ?rst
camera having a narroW ?eld of vieW 706, and a second

video monitoring having tWo non-parallel cameras. The heli

camera having a Wide ?eld of vieW 708. The landmarks 710
and 712 are shoWn in the Wide ?eld of vieW 708 of the second

copter 902 has a ?rst camera 904 that has a narroW ?eld of
vieW 906. A second camera 908 has a Wide ?eld of vieW 910

camera.

that captures landmarks 912 and 914.

[0077]

The embodiment 700 uses tWo cameras that may be

mounted With their optical axes substantially parallel. One
camera may have a telephoto lens and generate the video feed
for a display While the other camera has a Wide angle lens and
is used to compare actual landmark locations With the calcu
lated landmark locations.
[0078] FIG. 8 illustrates an embodiment 800 shoWing a

[0084]

FIG. 9 illustrates an embodiment 900 of a system for

[0085] The embodiment 900 uses the ?rst camera 904 for a
video feed that may contain indicia and the second camera
908 for locating landmarks 912 and 914 that can be used to
determine the position of the helicopter 902 or be used as

correction factors in calculating the ?eld of vieW.
[0086] The second camera 908 may be directly mounted to

their optical axes are substantially parallel. The lens position

the vehicle, may have a gimbaled mount With sensors
attached to each axis of freedom, or may have a stabiliZed and
gimbaled mount as described above.
[0087] FIG. 10 illustrates an embodiment 1000 of a system

sensors 806 mounted on the cameras 802 and 804 are fed into

for video monitoring having tWo non-parallel cameras.A ?rst

the ?eld of vieW calculator 810 along With the vehicle posi
tion sensors 808. The ?eld of vieW calculator 810 generates a
calculated ?eld of vieW for the ?rst camera 812, Which is fed

camera 1002 has lens position sensors 1004 attached thereto.
The lens position sensors 1004 and the vehicle position sen
sors 1006 are fed into the ?eld of vieW calculator 1008, Which

into the indicia generator 814. The video feed 816 from the

feeds the indicia generator 1010. The indicia generator pro

?rst camera 802 is mixed With the indicia in the video com

duces indicia that are fed into the video combiner 1014 Where
the video feed 1012 and indicia are combined. The results are

system for video monitoring having tWo parallel cameras. A
?rst camera 802 and second camera 804 are mounted so that

biner 818 and displayed on the display 820.
[0079] The ?eld of vieW calculator 810 also generates a
calculated ?eld of vieW for the second camera 822, Which is
fed into the landmark position estimator 824. The landmark
?nder 828 uses the second video feed 826 to ?nd the actual
landmark position. The landmark ?nder 828 may use some

output from the landmark position estimator 824 in ?nding
the landmark. The actual and estimated landmark positions
are compared in the correction factor generator 830, Which
generates correction factors 832 that are fed back into the ?eld
of vieW calculator 810.
[0080]

The embodiment 800 uses a Wide area camera to

locate and compare landmarks to determine any correction
factors used by the ?eld of vieW calculator 810. In some
embodiments, the second camera 804 may be much different
video image than that of the ?rst camera 802. For example, the
second camera 804 may be an infrared camera While the ?rst
camera is a natural light camera. In such a case, the various

landmarks may be infrared landmarks not visible to the
human eye.

[0081]

For example, ground based transmitters may illumi

nate and be used as a beacon. The transmitters may display

light in the visual spectrum, infrared, ultraviolet, or other
spectrum. In some embodiments, the beacons may display a

continuous or single burst pulse train of signals that may be
used to communicate With the vehicle. The pulse trains may
identify the landmark, give coordinates of the landmark, or
any other communication. In some other embodiments, the
vehicle may have the ability to turn on and off the beacons by
communicating With the beacons in some manner.
[0082] The ?eld of vieW of the second camera 804 may be
much larger than that of the ?rst camera 802. In such embodi
ments, the ?rst camera 802 may be used for tight Zoomed-in
shots that do not have many, if any, landmarks to compare
positions. In such cases, the second camera may capture a
much larger area that is more likely to have landmarks that
can be compared.
[0083] In other embodiments, the ?eld of vieW of the sec
ond camera 804 and the ?rst camera 802 may be substantially

displayed on the display 1016.
[0088] A second camera 1018 With its oWn position sensors
1020 are also mounted to the vehicle. The second set of lens
position sensors 1020 are fed into a ?eld of vieW estimator

1022, Which feeds the landmark position estimator 1024. The
video feed 1025 is analyZed by the landmark ?nder 1026 to
locate the actual landmark positions. The actual and calcu
lated landmark positions are compared in the comparator
1028 to generate correction factors 1030 Which are fed into
the ?eld of vieW calculator 1008 and ?eld of vieW estimator
1022.

[0089]

The ?eld of vieW estimator 1022 is substantially

similar to the ?eld of vieW calculator 1008 except that tWo
different sets of inputs are used: one for the ?rst camera, and

one for the second, respectively.
[0090] The embodiment 1000 is similarto embodiment 800
except that the second camera has its oWn set of lens position
sensors 1020. This alloWs the second camera to be pointed in
a direction that may have more prominent landmarks, regard
less of the direction of the ?rst camera. For example, the

second camera 1018 may be pointed directly doWn toWards
the ground While the ?rst camera 1002 may be pointed
toWards some activity further toWards the horizon.
[0091] The comparison of the actual and calculated land
marks is one method to determine the vehicle’s position. In
some embodiments, the correction factors 1030 may be actual
location coordinates of the vehicle in three dimensions. In
other embodiments, the correction factors 1030 may be off
sets or adjustments that may be made to correct the vehicle
position. In such a case, the offsets may be numerical or other

indicators With no signi?cant meaning.
[0092] The foregoing description of the invention has been
presented for purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the

precise form disclosed, and other modi?cations and varia
tions may be possible in light of the above teachings. The
embodiment Was chosen and described in order to best

explain the principles of the invention and its practical appli
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cation to thereby enable others skilled in the art to best utilize
the invention in various embodiments and various modi?ca
tions as are suited to the particular use contemplated. It is

intended that the appended claims be construed to include
other alternative embodiments of the invention except insofar
as limited by the prior art.
What is claimed is:

1. A system comprising:
a device having device position sensors;
a ?rst video camera mounted to said device and producing
a ?rst video feed in a ?rst camera ?eld of vieW;
a ?eld of vieW calculator that:
uses said device position sensors to produce a ?rst cal

culated ?eld of vieW;
determines that a ?rst landmark is approximately
located Within said ?rst camera ?eld of vieW;
determines a calculated position of said ?rst landmark
Within said ?rst camera ?eld of vieW;
?nds the actual position of said landmark Within said

?rst video feed;
compares said calculated position and said actual posi
tion of said landmark to determine a set of correction

factors; and
uses said correction factors to change said ?rst calcu
lated ?eld of vieW and generate a corrected ?eld of

vieW;
an indicia generator that uses said corrected ?eld of vieW
to produce at least one indicator Within said ?rst cam

era ?eld of vieW;
a video display that displays said ?rst video feed and said
indicator.
2. The system of claim 1, said device being mounted to a
vehicle.
3. The system of claim 1, said device being carried by a

pedestrian.
4. The system of claim 1, said landmark comprises a sta

tionary object.
5. The system of claim 1, said landmark comprises a mov

able object.
6. The system of claim 5, said landmark comprises a sec
ond vehicle having a set of second vehicle sensors in com

munication With said ?eld of vieW calculator.
7. The system of claim 1, said device position sensors
comprises at least one from a group comprising a global
positioning system receiver, an altimeter, a compass, and a
gyroscope.
8. The system of claim 1, said device further comprising a
Zoom sensor.

9. The system of claim 1, said indicia comprises at least one
from a group comprising latitude and longitude coordinates,
a street name, a building address, a building name, and a

vehicle.
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10. The system of claim 1, said ?rst video camera being
?xed mounted to said device.

11. The system of claim 1, said ?rst video camera being
movably mounted to said device.
12. The system of claim 11 further comprising camera
position sensors comprising at least one from a group com
posed of a roll sensor, a pitch sensor, a yaW sensor, and a Zoom
sensor.

13. A method comprising:
generating a ?rst video stream from a device;

determining the position of said device;
determining the optical axis of said ?rst video stream and a

determining a ?rst calculated ?eld of vieW from said posi
tion of said device and said ?rst ?eld of vieW;
calculating the position of an indicator using said ?rst
calculated ?eld of vieW;

generating an image of said indicator;
displaying said image of said indicator With said ?rst video
stream;
determining that a ?rst landmark is approximately located
Within the ?rst ?eld of vieW;
determining a calculated position of said ?rst landmark
Within said ?rst ?eld of vieW;
?nding the actual position of said landmark Within said ?rst

video feed;
comparing said calculated position and said actual position
of said landmark to determine a set of correction factors;
and
using said correction factors to generate a corrected ?eld of
vieW.
14. The method of claim 13 said landmark comprises a

stationary object.
15. The method of claim 13 said landmark comprises a

movable object.
16. The method of claim 15 said landmark comprises a
second device having a set of second device sensors in com

munication With said ?eld of vieW calculator.

17. The method of claim 13 said device being portable by
a pedestrian.

18. The method of claim 13 said determining the position
of said vehicle comprises at least one output from a group

comprising a global positioning system receiver, an altimeter,
a compass, and a gyroscope.

19. The method of claim 13 said determining the optical
axis of said ?rst video stream and the ?rst ?eld of vieW
comprises at least one output from a group comprising a roll
sensor, a pitch sensor, a yaW sensor, and a Zoom sensor.

20. The method of claim 13 said indicator comprises at
least one from a group comprising latitude and longitude
coordinates, a street name, a building address, a building
name, and a vehicle.

