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PORTABLE TARGET LOCATOR APPARATUS AND 
METHOD OF USE 

FIELD OF THE INVENTION 

[0001] The present invention relates to target location 
devices and methods. More particularly, the invention 
relates to a portable target locator apparatus for determining 
a location of a target and for sending location information 
and other information to an unmanned vehicle so the vehicle 
can locate the target and perform operations in accordance 
With the transmitted information. 

BACKGROUND 

[0002] The US. military increasingly relies on Close Air 
Support (CAS) to protect troops on the ground, especially 
When the troops are in close proximity to enemy forces or 
civilians. Manned aircrafts are commonly used for CAS 
operations because pilots or other operators of the aircrafts 
can accurately determine the locations of desired targets 
through visual observation and can make ultimate ?ring 
decisions. Target location acquisition is often aided by one 
or more ground observers or “men in the loop” Who locate 
desired targets and communicate target location information 
and ?ring suggestions to the operators of the CAS vehicles. 
Such ground observers also help limit fratricide. 

[0003] Unfortunately, CAS operations are very dangerous 
for manned aircrafts due to enemy anti-aircraft Weaponry. 
Armed, unmanned aircrafts are not currently used for CAS 
operations because the lack of pilots to observe targets and 
receive instructions and feedback from ground observers 
makes accurate target identi?cation and location more dif 
?cult. 

[0004] Portable target locator devices for use by ground 
observers have been developed to alleviate some of the 
above-described problems. HoWever, most if not all of these 
devices are designed for use With manned aircraft and 
therefore require a pilot or other operator to make ultimate 
targeting and ?ring decisions. 

[0005] Accordingly, there is a need for an improved por 
table target locator apparatus and method that overcomes the 
limitations of the prior art. 

SUMMARY OF THE INVENTION 

[0006] The present invention solves the above-described 
problems and provides a distinct advance in the art of target 
location devices and methods. More particularly, the present 
invention provides a portable target locator apparatus for use 
by a ground observer to provide information to an unmanned 
aircraft or other vehicle. The apparatus accurately deter 
mines the location of a target and transmits both target 
location information and ?ring instructions to the unmanned 
vehicle so the unmanned vehicle can locate the target and 
apply Weaponry to the target based on the ?ring instructions. 
The present invention may also be used to locate non 
military targets or objects such as ?res, biohaZards, chemical 
haZards, persons in need of rescue, and supply drop Zones. 
In fact, the present invention has utility in any situation in 
Which the mission or surrounding environment is too dan 
gerous, tedious, and/or costly for a manned aircraft. 

[0007] One embodiment of the present invention com 
prises: optics for permitting a user to see a magni?ed vieW 
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of a target or other object; a location determining component 
for determining a current location of the apparatus; a 
range?nder for determining a range from the apparatus to 
the target; an AZimuth sensor for determining an AZimuth 
from the apparatus to the target; a processor coupled With the 
location determining component, the range?nder and the 
AZimuth sensor for determining the location of the target; an 
input device operable by the user to input ?ring instructions, 
vehicle instructions or other instructions; and a transmitter 
for transmitting the location information and the ?ring 
instructions, vehicle instructions, or other instructions to the 
unmanned vehicle so the unmanned vehicle can locate the 
target and apply Weaponry to the target or perform other 
operations based on the ?ring instructions or other instruc 
tions. 

[0008] These and other important aspects of the present 
invention are described more fully in the detailed description 
beloW. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0009] A preferred embodiment of the present invention is 
described in detail beloW With reference to the attached 
draWing ?gures, Wherein: 

[0010] FIG. 1 is a pictorial representation shoWing a user 
operating the portable locator apparatus of the present 
invention. 

[0011] FIG. 2 is a schematic diagram of a Global Posi 
tioning System (GPS) that may be used to implement certain 
aspects of the present invention. 

[0012] FIG. 3 is a block diagram illustrating some of the 
components of the portable locator apparatus. 

[0013] The draWing ?gures do not limit the present inven 
tion to the speci?c embodiments disclosed and described 
herein. The draWings are not necessarily to scale, emphasis 
instead being placed upon clearly illustrating the principles 
of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0014] Turning noW to the draWing ?gures, a portable 
locator apparatus 10 constructed in accordance With a pre 
ferred embodiment of the invention is illustrated. As shoWn 
in FIG. 1, the apparatus 10 may be used by a ground 
observer 12 to determine a location of a target 14 and to send 
location information and instructions to an unmanned 
vehicle 16 so that the vehicle can locate the target 14 and 
apply Weaponry or perform other operations in accordance 
With the instructions. The apparatus 10 is not limited to 
military uses and can be used in any situation in Which a 
manned vehicle is not needed or desired. For example, the 
apparatus 10 can be used to accurately determine the loca 
tion of a ?re, a biohaZard, a chemical haZard, a person in 
need of rescue, a supply drop Zone, or any other object and 
to communicate the location of the object along With other 
instructions to an unmanned vehicle so that the vehicle may 
perform one or more desired operations such as releasing a 
?re suppressant or biological or chemical remediation agent, 
rescuing a victim, etc. 

[0015] The present invention can be implemented in hard 
Ware, softWare, ?rmWare, or a combination thereof. In 
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preferred embodiments illustrated in FIGS. 1 and 3, the 
invention is shown implemented With a portable target 
locator apparatus 10 broadly comprising optics 18, a loca 
tion determining component 20, a range?nder 22, an AZi 
muth sensor 24, an inclination sensor 26, a processor 28, 
input devices 30, an optional display 32, and a transmitter 
34, all housed Within a portable, lightweight, handheld 
housing 36. 

[0016] The optics 18 are preferably part of a pair of 
binoculars and include both a daytime monocular for per 
mitting vieWing of objects in relatively high light situations 
and an infrared (IR) night vision monocular for permitting 
vieWing of objects in relatively loW light situations. In this 
Way, a user can look through either the daytime monocular 
or night vision monocular With one eye depending on the 
ambient light conditions. Alternatively, the optics 18 may 
include a pair of conventional monoculars or a pair of night 
vision monoculars so the apparatus is designed primarily for 
either daytime or nighttime use, respectively. 

[0017] The location determining component 20 is prefer 
ably a GPS receiver designed for use With the GPS system. 
The GPS system is a satellite-based radio navigation system 
capable of determining continuous position, velocity, time, 
and direction information for an unlimited number of users. 
Formally knoWn as NAVSTAR, the GPS incorporates a 
plurality of satellites Which orbit the earth in extremely 
precise orbits. Based on these precise orbits, GPS satellites 
can relay their location to any number of receiving units. 

[0018] The GPS system is implemented When a device 
specially equipped to receive GPS data begins scanning 
radio frequencies for GPS satellite signals. Upon receiving 
a radio signal from a GPS satellite, the device can determine 
the precise location of that satellite via one of different 
conventional methods. The device Will continue scanning 
for signals until it has acquired at least three different 
satellite signals. Implementing geometrical triangulation, 
the receiver utiliZes the three knoWn positions to determine 
its oWn tWo-dimensional position relative to the satellites. 
Acquiring a fourth satellite signal Will alloW the receiving 
device to calculate its three-dimensional position by the 
same geometrical calculation. The positioning and velocity 
data can be updated in real time on a continuous basis by an 
unlimited number of users. 

[0019] Although GPS enabled devices are often used to 
describe navigational devices, it Will be appreciated that 
satellites need not be used to determine a geographic posi 
tion of a receiving unit since any receiving device capable of 
receiving the location from at least three transmitting loca 
tions can perform basic triangulation calculations to deter 
mine the relative position of the receiving device With 
respect to the transmitting locations. For example, cellular 
toWers or any customiZed transmitting radio frequency toW 
ers can be used instead of satellites. With such a con?gu 
ration, any standard geometric triangulation algorithm can 
be used to determine the exact location of the receiving unit. 
In this Way, personal hand held devices, cell phones, intel 
ligent appliances, intelligent apparel, and others can be 
readily located geographically, if appropriately equipped to 
be a receiving unit. 

[0020] FIG. 2 shoWs one representative vieW of a GPS 
denoted generally by reference numeral 38. A plurality of 
satellites 40 are in orbit about the Earth 42. The orbit of each 
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satellite is not necessarily synchronous With the orbits of 
other satellites and, in fact, is likely asynchronous. A GPS 
receiver device such as the portable target locator apparatus 
10 of the present invention is shoWn receiving spread 
spectrum GPS satellite signals from the satellites 40. 

[0021] The spread spectrum signals continuously trans 
mitted from each satellite 40 utiliZe a highly accurate 
frequency standard accomplished With an extremely accu 
rate atomic clock. Each satellite 40, as part of its data signal 
transmission, transmits a data stream indicative of that 
particular satellite. The locator apparatus 10 must acquire 
spread spectrum GPS satellite signals from at least three 
satellites to calculate its tWo-dimensional position by trian 
gulation. Acquisition of an additional signal, resulting in 
signals from a total of four satellites, permits the locator 
apparatus 10 to calculate its three-dimensional position. 

[0022] The location determining component 20 may 
include one or more processors, controllers, or other com 

puting devices and memory for storing information accessed 
and/or generated by the processors or other computing 
devices. In addition to receiving navigational signals from 
the GPS satellites 40 and calculating a position of the locator 
apparatus 10 as a function of the signals, the location 
determining component 20 may also be operable to calculate 
a route to the target 14 or other location, provide instructions 
to navigate to the desired location, display maps and other 
information on the display screen, and to execute other 
functions described herein. The memory may store carto 
graphic data and routing used by or generated by the location 
determining component’s computing devices. The memory 
may be integral With the location determining component 
20, stand-alone memory, or a combination of both. The 
memory may include, for example, removable TransFlash 
cards. 

[0023] The location determining component 20 also 
includes an antenna 44, Which is preferably positioned 
Within or on the housing 36, to assist the location determin 
ing component in receiving signals. The antenna is prefer 
ably a GPS patch antenna or helical antenna but may be any 
other type of antenna that can be used With navigational 
devices. The antenna may be mounted directly on or in the 
housing or may be mounted external to the housing. The 
antenna is preferably protected from adverse conditions, 
such as those described above, by being entirely enclosed 
Within the housing 36. 

[0024] The range?nder 22 is coupled With the processor 
28, and is preferably an integrated laser range?nder. The 
range?nder includes a transmitter for transmitting a short 
burst of laser energy toWard the target 14 in a pulsed beam. 
The inputs 30 preferably include laser ?re button or other 
manually activated trigger located on the housing 36 for 
triggering the transmission of the burst of energy. The 
range?nder 22 also includes a sensor Which detects the 
scatter of the transmitted laser energy When it impacts the 
target and a clock or timer for measuring the elapsed time 
betWeen the initial transmission of the laser energy and the 
detection of the scatter. The elapsed time is then used to 
calculate the range of the target from the apparatus. 

[0025] The AZimuth sensor 24 is coupled With the pro 
cessor 28 and is preferably an electronic compass or other 
device operable for detecting the Earth’s magnetic ?eld to 
determine the AZimuth betWeen the apparatus 10 and the 
target 14 or other object vieWed With the optics. 
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[0026] The inclination sensor 26 is also coupled With the 
processor 28 and can be any device capable of detecting the 
angle of depression or elevation of the apparatus 10 When 
used to vieW the target 14. The inclination sensor 26 may use 
a single sensing device or a cluster of sensing devices 
depending on the desired degree of accuracy. 

[0027] The processor 28 can be any computing device 
such as a microprocessor, microcontroller, application spe 
ci?c integrated circuit, etc. and is operable for receiving 
information from the GPS receiver 20, the range?nder 22, 
the Azimuth sensor 24, and the inclination sensor 26 and for 
determining the geographic coordinates or other location 
information of the vieWed target 14. The processor 28 may 
be coupled With external memory 46 or may be equipped 
With internal memory for temporarily storing the location 
information and other information such as the ?ring instruc 
tions or the vehicle instructions described beloW. 

[0028] In accordance With one important aspect of the 
present invention, the inputs 30 may include a selector 
sWitch, button or other device for permitting a user to input 
?ring instructions for transmission to the unmanned vehicle 
16. For example, a selector sWitch may permit a user to 
select ?ring instructions including stra?ng instructions, mis 
sile delivery instructions, photograph acquisition instruc 
tions, and/or reconnaissance instructions. The input device 
or devices may also be used to input vehicle instructions 
such as routing instructions, rescue instructions, ?re sup 
pressant release instructions, biohaZard remediation instruc 
tions, and chemical haZard remediation instructions. 

[0029] The transmitter 34 is coupled With the processor 28 
and is preferably a radio frequency transmitter or transceiver 
including an associated RF antenna 48. The transmitter 34 is 
operable to transmit the location information, ?ring instruc 
tions, and/or vehicle instructions described above to the 
unmanned vehicle 16. The inputs 30 may include a trans 
mitter initiation button Which can be pressed or otherWise 
operated to trigger the transmission of information to the 
unmanned vehicle. 

[0030] The display screen 32 is coupled With the processor 
28 for displaying information such as an image of the target, 
the location of the apparatus, the location of the target, the 
range from the apparatus to the target, the Azimuth from the 
apparatus to the target, the inclination of the apparatus, the 
?ring instructions, or the vehicle instructions. The display 
screen 32 is preferably an LCD display capable of display 
ing both text and graphical information. The display may 
also be backlit such that it may be vieWed in the dark or other 
loW-light environments. 

[0031] The apparatus 10 may also include a user identi 
?cation device 50 for identifying a user to ensure that only 
authoriZed persons are able to operate the apparatus 10. The 
user identi?cation device 50 may include, for example, a 
retinal scanner, a ?ngerprint scanner, and/or a passWord 
program Which permits operation only after the entry of an 
authoriZed passWord. 

[0032] The locator apparatus 10 also includes batteries 
and/or a solar cell for poWering the processor and the other 
electrical components of the apparatus. Alternatively, the 
apparatus may include an electrical plug for connecting to an 
external source of poWer such as a conventional electrical 
outlet or external battery. 
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[0033] The portable handheld housing 36 is preferably 
formed of lightWeight, impact-resistant, Waterproof plastic 
and is con?gured so that it can easily be held by a user to 
vieW a target or other object. In one embodiment, the 
handheld housing is shaped similarly to a conventional pair 
of binoculars. 

[0034] In operation, a ground observer uses the locator 
apparatus 10 to vieW a target 14 or other object as depicted 
in FIG. 1. Once the desired target or object is located, the 
user may press the laser ?re button to trigger the laser 
range?nder 22. At the same time, the GPS receiver 20 
determines the current location of the apparatus, the AZi 
muth sensor 24 determines the AZimuth of the apparatus, 
and the inclination sensor 26 determines the inclination of 
the apparatus. The processor 28 then calculates the geo 
graphic coordinates or other location information of the 
target 14 based on the range, the current location informa 
tion, the AZimuth, and the inclination values. 

[0035] Once the target location information is calculated, 
the user can operate the transmitter trigger button to initiate 
transmission of the location information to the unmanned 
vehicle 16. If the user Wishes to provide ?ring instructions, 
vehicle instructions, or other instructions to the unmanned 
vehicle, the user can enter these instructions before pressing 
the transmitter trigger button. 

[0036] The transmitted location information, ?ring 
instructions, and/or vehicle instructions are then received by 
a receiver or transceiver positioned on the unmanned vehicle 
16. Receipt of this information by the unmanned vehicle 16 
triggers a softWare routine in the vehicle Which causes the 
vehicle to ?y a particular CAS pro?le, apply munitions on 
the target at the appropriate release point, or perform other 
functions in accordance With the ?ring instructions, vehicle 
instructions or other instructions. After the unmanned 
vehicle 16 has completed an air strike or other operation, a 
ground observer may again use the locator apparatus 10 to 
vieW the effects of the air strike or other operation on the 
target 14 and to request additional air strikes or operations 
by the unmanned vehicle 16 if necessary. 

[0037] Although the invention has been described With 
reference to the preferred embodiment illustrated in the 
attached draWing ?gures, it is noted that equivalents may be 
employed and substitutions made herein Without departing 
from the scope of the invention as recited in the claims. For 
example, although the unmanned vehicle 16 is described and 
illustrated herein as being an unmanned aircraft, it may also 
be an unmanned tank, truck, robot, car, or any other autono 
mous or semi-autonomous vehicle or device. 

Having thus described the preferred embodiment of the 
invention, What is claimed as neW and desired to be 
protected by Letters Patent includes the folloWing: 
1. A portable target locator apparatus for determining a 

location of a target and for sending location information to 
an unmanned vehicle, the apparatus comprising: 

optics for permitting a user to see a magni?ed vieW of the 
target; 

a location determining component for determining a loca 
tion of the apparatus; 

a range?nder for determining a range from the apparatus 
to the target; 
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an Azimuth sensor for determining an Azimuth from the 
apparatus to the target; 

a processor coupled With the location determining com 
ponent, the range?nder and the Azimuth sensor for 
determining the location information for the target 
based on the location of the apparatus, the range to the 
target, and the Azimuth from the apparatus to the target; 

an input device operable by the user to input ?ring 
instructions; and 

a transmitter for transmitting the location information and 
the ?ring instructions to the unmanned vehicle so the 
unmanned vehicle can locate the target and perform an 
operation on the target based on the ?ring instructions. 

2. The apparatus as set forth in claim 1, Wherein the optics 
include a daytime monocular and a night vision monocular. 

3. The apparatus as set forth in claim 1, Wherein the 
location determining component is a GPS receiver. 

4. The apparatus as set forth in claim 1, Wherein the 
range?nder is a laser range?nder Which includes a transmit 
ter for transmitting a short burst of laser energy and a sensor 
for detecting the effect of the laser energy as it strikes the 
target. 

5. The apparatus as set forth in claim 1, further including 
an inclination sensor for measuring a horizontal inclination 
of the apparatus, Wherein the processor is coupled With the 
inclination sensor for determining the location of the target 
partially based on the inclination of the apparatus. 

6. The apparatus as set forth in claim 1, Wherein the ?ring 
instructions are selected from the group consisting of straf 
ing instructions, missile delivery instructions, photograph 
acquisition instructions, and reconnaissance instructions. 

7. The apparatus as set forth in claim 1, Wherein the 
transmitter is a radio frequency transmitter. 

8. The apparatus as set forth in claim 1, further including 
an input device for permitting the user to selectively control 
When the transmitter transmits the location information and 
the ?ring instructions to the unmanned vehicle. 

9. The apparatus as set forth in claim 1, further including 
an input device for permitting the user to selectively control 
When the range?nder is operated. 

10. The apparatus as set forth in claim 1, further including 
a display coupled With the processor for displaying infor 
mation selected from the group consisting of an image of the 
target, the location of the apparatus, the location of the 
target, the range from the apparatus to the target, the 
Azimuth from the apparatus to the target, the inclination of 
the apparatus, and the ?ring instructions. 

11. The apparatus as set forth in claim 1, further including 
a poWer source selected from the group consisting of bat 
teries, a solar cell, and an electrical connector for poWering 
the location determining component, the range?nder, the 
Azimuth sensor, the processor, and the transmitter. 

12. The apparatus as set forth in claim 1, further including 
memory coupled With the processor for storing the location 
information and the ?ring instructions. 

13. The apparatus as set forth in claim 1, further including 
a user identi?cation device selected from the group consist 
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ing of a retinal scanner, a ?ngerprint scanner, and a passWord 
program for permitting only authorized users to operate the 
apparatus. 

14. A portable locator apparatus for determining a loca 
tion of an object and for sending location information to a 
nearby vehicle, the apparatus comprising: 

optics for permitting a user to see a magni?ed vieW of the 
object; 

a location determining component for determining a loca 
tion of the apparatus; 

a range?nder for determining a range from the apparatus 
to the object; 

an Azimuth sensor for determining an Azimuth from the 
apparatus to the object; 

a processor coupled With the location determining com 
ponent, the range?nder and the Azimuth sensor for 
determining the location information based on the 
location of the apparatus, the range to the object, and 
the Azimuth from the apparatus to the object; 

an input device operable by the user to input vehicle 
instructions; and 

a transmitter for transmitting the location information and 
the vehicle instructions to the nearby vehicle so the 
nearby vehicle can locate the object and operate in 
accordance With the vehicle instructions. 

15. The apparatus as set forth in claim 14, Wherein the 
object is selected from the group consisting of a military 
target, a ?re, a biohazard, a chemical hazard, a person in 
need of rescue, and a supply drop zone. 

16. The apparatus as set forth in claim 14, Wherein the 
vehicle instructions are selected from the group consisting of 
routing instructions, rescue instructions, ?re suppressant 
release instructions, biohazard remediation instructions, and 
chemical remediation instructions. 

17. A method of controlling an unmanned vehicle With a 
portable handheld locator apparatus, the method comprising 
the steps of: 

determining a current location of the apparatus; 

determining a range from the apparatus to the target; 

determining an Azimuth betWeen the apparatus and the 
target; 

calculating location information for the target based on 
the current location of the apparatus, the range to the 
target, and the Azimuth betWeen the apparatus and the 
target; 

receiving vehicle instructions in the locator apparatus; and 

transmitting the location information and vehicle instruc 
tions from the locator apparatus to the unmanned 
vehicle so that the unmanned vehicle can locate the 
target and perform an operation in accordance With the 
vehicle instructions. 

* * * * * 


