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the vehicle, comprising the steps of:

transmitting a unique pseudorandom noise signal by the transmitter composed of frequencies
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position of the transmitter; and

providing the vehicle with means for extracting the information from the noise signal to

thereby enable the vehicle to determine the identification and position of the transmitter.
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Flight path planning to reduce detection of an unmanned aerial vehicle

US7970532B2 (2010 1 * 21 p)

Prior ground control stations can display a UAV mission flight plan
superimposed over a map or photographic image showing the location
of points of interest. Prior ground control stations can also check the
flight path for terrain conflicts and determine whether the flight path
exceeds fuel and battery limits, high and low altitude limits, or other
performance limits. However, existing ground control stations do not
help operators plan low-altitude UAV missions to minimize the
likelihood of detection and thus maximize the survivability of the UAV.

In one embodiment, the flight path requirements comprise a start point
and an end point. The start point is the location where the UAV mission
will start and the end point is the location where the UAV mission will
end. The flight path requirements may also include one or more points
of interest. Points of interest may include locations, geographical
features, areas, targets, buildings, bridges, roads, vehicles, people, or
groups of people. The UAV may monitor selected points of interest with
cameras, microphones, or other similar sensor devices while executing
its flight path. Points of interest may also include targets that the UAV
will indicate or mark with lasers, beacons, signals, or other similar
targeting mechanisms while executing its flight path.

2-91




5. 4l L4

LB/ p

FRfRA-2 BAR

102 152
REMOTE UAY /
; QPERATCR
-t TERMNAL

HSER PUT DISPLAY i
DEVICES CUTRT

Y AERONAUTICAL
CHART DATABASE

THREAT R
DATABASE T RN
SYSTEMGS)
PROCESSOR

116

’ BHIC

IFORMATION
DATABASE

AP
DATABASE

WEATHER

| ACOWsTIC DATABASE

e
108 miu

Rk Sk il s T i

Unmanned aerial vehicle and control method thereof

US20120221180A1 (2012 = 8 * 30 p)

UAVs have been used to perform security surveillance by capturing
images of a number of monitored scenes, and sending the captured
images to a monitor computer. A flight direction of the UAV needs to be
changed using a special controller. If an administrator wants to change
the flight direction of the UAV to the left, the administrator has to move
a control lever of the special controller towards the left. However, if the
flight direction of the UAV is opposite to a direction of the special
controller, the administrator has to move the control lever of the special
controller towards the right, to change the flight direction of the UAV to
the left. Accordingly, it is inefficient to control the UAV, and a wrong
control operation of the UAV may be implemented because of human
error during the operation of the special controller.

In one embodiment, the UAV 2 includes an UAV control system 20, a
storage device 21, an electronic compass chip 22, a network module 24,
a signal receiver 25, and at least one processor 26. The UAV control
system 20 may obtain a direction of a control device from a
communication with the UAV 2, and control a flight direction of the
UAV 2 according to the obtained direction of the control device.
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Flight technical control management for an unmanned aerial vehicle

US 8600602B1 (2013 # 11 * 21 p)

A typical UAV consists of a propulsion device, such as an engine, a
navigation system, one or more payload sensors, communication
equipment, and possibly cargo. The sensors may provide information to
a ground observer about the terrain the UAV overflies, such as video
information about a lost hiker in a rescue application, information from
laser and/or biological sensors about environmental conditions in a
scientific or security application, or a combination of video, laser,
biological and other sensors concerning battlefield conditions in a
military application. The cargo may be munitions, food, medicine,
and/or other goods depending on the mission of the UAV. As technology
improves, the design of the UAV may change to integrate new and/or
improved sensors, navigation systems, propulsion devices, and the like.

As the UAV is unmanned, computer software executing on one or more
processors aboard the UAV partially or completely controls the UAV.
The computer software may control the various functions performed by
the UAV, perhaps with the aid of the ground observer.

The aerial vehicle includes a processing unit, data storage, and
machine-language instructions. The machine-language instructions are
stored in the data storage and are executable by the processing unit to
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perform functions. The functions include: (a) receiving a mission plan,
which includes a flight plan, (b) validating the mission plan, (c)
executing the mission plan by at least directing the aerial vehicle to
travel along a flight plan of the mission plan, (d) determining a current
location of the aerial vehicle is outside the flight plan, and (e)
responsively executing a contingent flight plan.
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11. % 4] £ 4 : Method of controlling operation of an unmanned aerial vehicle

DETEYPY N \W02013000035A1 (2013 £ 1 7 3 p)

e EvE AR T However, throttle position based flight control strategies provide a
coarser more indirect control over altitude than is desirable for certain
UAV operations. Further, such a flight control strategy requires that the
flight controller account for differences in engine type and performance
associated with the conversion of throttle position to engine torque
output and prop speed. Such accounting for differences, and the
resulting indirect control over engine operation, introduces inaccuracies
preventing a fine degree of control and more complex control
methodology to compensate for such inaccuracies.

A method of controlling operation of an unmanned aerial vehicle (UAV)
having a flight control system comprising:

a flight controller for implementing a flight control strategy; and

an engine control unit interfaced with said flight controller for
controlling engine operation

wherein an engine speed target is set for said flight control system in
response to one or more signals communicated by said flight controller
to said engine control unit which controls engine operation to achieve
said engine speed target.
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(MOTC) has recently set up a "Traffic Accident Location and Analysis System".

People can use the system to design their own traffic accident statistical tables accor
ding to their individual needs, and show the distribution of the data of the various co
unties and cities on Google Farth. In addition, traffic engineers can see the accident-
prone locations around their respective areas, and see the street view at each accide
nt-prone location with the Google Farth Street View. We hope to provide road safety
information through this system.

10T continued to develop the prototype of the system of 2007, and completed two
platforms in this year. One Is for the public, and another is fof the administration o
f county and city governments. The public platform can check 30 traffic accident dat
a items from 2003 to 2007 provided by the National Police Agency, Ministry of the In
terior. People can use the data from the 30 items to produce one-dimensional of two
~dimensional cross-tables, and show the results on Goagle Earth. (Figure 1)

‘The administration platform is designed for the traffic management and law enforce
ment agents of county and city governments. Through the platform, traffic angineers
can use the accident-prone location data analyzed by I0T. They can see the distribut
ion of the accident-prone locations on Google Earth, view the detail data of traffic ac
cidents at each location, and analyze the data for the future improvement. (Figure
2)

(For the full content, please refer to the attachment.)
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