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Commercial UAS Market Segmentation
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4) GNSS D FAINF — Pifk#  http://gnss. co. jp/resouce_gnss_intermediate
(5) GPS £effyii_ HUMMIAL, DGPS JAL, RTK JUAZIZ &0 ks EE 2 fr e
http://www. vbox japan. co. jp/VBOX/techinfo/About_GPS/VBOX_techinfo_GPS. html
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Description: airship and UAV

@O US 2009/0072078 A1l High Altitude Airship Configuration And Power
Technology And Method For Operation Of Same

Abstract A new High Altitude Airship (HAA) capable of various extended
applications and mission scenarios utilizing inventive onboard energy
harvesting and power distribution systems. The power technology comprises
an advanced thermoelectric (ATE) thermal energy conversion system. The high
efficiency of multiple stages of ATE materials in a tandem mode, each suited
for best performance within a particular temperature range, permits the ATE
system to generate a high quantity of harvested energy for the extended
mission scenarios. When the figure of merit 5 is considered, the cascaded
efficiency of the three-stage ATE system approaches an efficiency greater than
60 percent.
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FIG. 21 is a perspective view of a novel unmanned or manned aerial (UAV or

MAV) configured for electric propulsion power to be wirelessly transmitted.

[0076] Another potential embodiment of the inventive HAA configuration
includes a base for UAV or MAV airships. A novel lightweight, high
performance, long endurance UAV configuration, as shown in FIG. 21, has been
developed that combines a polymer structure with an electrical power
generating system to produce new missions and capabilities for air vehicles. As
presently envisioned, this class of UAV satisfies aeronautical missions for high
altitude, characterized by long endurance, electric propulsion, propellantless,
and emissionless. The configuration utilizes a polyimide structural material
for creating the primary wing and fuselage elements of the vehicle. The
polymer structure functions to carry normal, bending, and pressure loads as
experienced from sea-level to cruising altitudes. The polymer structure
incorporates arrays of rectennas 180b to form a wireless power generation
system. The rectenna system 180b has been demonstrated at microwave
wavelengths (X-Band) to provide 275 volts from 18 milli-Watts of incident
energy. The rectenna system 180b can be designed for other and higher
frequencies depending on configuration requirements, atmospheric
transmissibility, etc. The resulting electrical energy can be used as power for
electrical motors for propulsion of the UAV's alone, in combination with
electrical storage systems, or in combination with other hydrocarbon engines,

including hybrid modes of operation.

[0077] As conceived, the UAV is air-launched from and returned to the HAA
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base. The HAA base for UAVs is built under the HAA, as shown in FIGS. 14
and 15. The UAVs may also be launched or retrieved by hand, machine, towing,
or dropped from other aircraft and/or helicopters. By nature of the structural
material and concept of utilization, the UAV does not require landing gear or
skids. As such, the structural design requirements for takeoff, landing, and
taxiing are reduced or eliminated and thereby relax the overall structural

design loads and requirements.

[0078] To sustain a long duration operation, the helium or helium/hydrogen
mixture filled fat-body airframe of UAVs is considered to reduce the power
requirement for propulsion by both reducing the body weight and increasing
the lift force by buoyancy. The fat-body framed UAV mode 210 to be propelled
by electric motors is shown in FIG. 21. Two electric motor driven propellers 211,
212 are located at both the wing-tips and control the flight direction by
changing rotational speed. The power for these planes is obtained from
microwave through rectenna arrays 180b that are integrated on the skin of the
airframe. The range of maneuver is determined by the envelope of microwave
beaming column and the guided direction of beam. As long as any MAVs or

UAVs are within the beam column, the power is continuously fed into them.

[0079] Suppose that a UAV has a 10 m.sup.2 rectenna arrays that are
integrated into the skin of fuselage and both wings as shown FIG. 21. If 1 MW
of microwave power as described in the block diagram of FIG. 20 is transmitted
at w-band, the power flux density of microwave at the ground level will be
approximately 60 mW/cm.sup.2. The power received by a UAV which is a 20
km away to the ground level and has a 10 m.sup.2 rectenna arrays will amount
to be 6 kW within the power beam column of 50 meters in diameter. Using the
same logic shown in FIG. 19, the power is allocated to the propulsion system
and other functional systems, such as probes. Suppose that the maneuver of
the UAV requires 4 kW of the received power. The rest can be used for sensors
and probes for other operations. However, the power receiving area of MAVs or
UAVs is limited due to their own limited sizes. Therefore, they require an extra
lifting force to stay aloft. The helium-filled MAV or UAV 210 as shown in FIG.
21 will gain an extra lifting force. The UAV size of 5 m.sup.3 helium filled will
gain the buoyancy force of 51 N which will reduce the weight by approximately
5 kg.
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@ US 2015/0360797 A1 UNMANNED AIR VEHICLE RECOVERY SYSTEM
Abstract = Embodiments of the present disclosure relate generally to safe
arrestment and recovery of an airborne unmanned air vehicle (UAV). Specific
embodiments provide a 360 degree capture engagement cage that can recover
a UAV approaching from any direction. The systems described herein may be
used regardless of wind direction. The systems described herein may also be
used as an air-only based system. Other embodiments may be used as
including both an upper and lower tether for the engagement cage.
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@ US 2008/0087762 A1 SYSTEM, METHOD, AND APPARATUS FOR HYBRID
DYNAMIC SHAPE BUOYANT, DYNAMIC LIFT-ASSISTED AIR VEHICLE,
EMPLOYING AQUATIC-LIKE PROPULSION
Abstract A method and system for air flight is shown. The blended lifting
body system includes a lift module, a propulsion module, a payload module and
a control system. A conventional control system morphs the other modules
through variable buoyant lift, internal structures and a flexible exterior, and
varies bio-inspired oscillation in the propulsion module in order to facilitate
takeoff, flight and landing. The hybrid dynamic/morphing shape buoyant,
dynamic lift-assisted (hybrid) air vehicle, employing aquatic-like (e.g. fin)

propulsion was discussed, with many variations and examples.

SEXME
(1) https://www. j-platpat. inpit. go. jp/web/all/top/BTmTopPage
(2) http://appft. uspto. gov/netahtml/PTO/search—adv. html
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