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1510 controlling, during a descent of the air vehicle, a descending course of
the air vehicle based on at least monitored airspeed and monitored altitude
of the air vehicle
1520 controlling, in a first part of the descent, an operation of the at least
one tiltable propulsion unit to provide thrust in the general longitudinal
thrust vector direction for propelling the air vehicle

1530 controlling a tilting of the at least one tiltable propulsion unit (e.g. to
a position in which it provides thrust vector in the general vertical thrust
direction)

1532 controlling a reduction of a rotation speed of at least one rotating
component of one or more of the at least one tiltable propulsion unit
prior to a completion of the tilting of that one or more units

1534 determining timing for tilting of the at least one tiltable
propulsion unit between the first and the second parts of the descent
for minimizing a duration between the tilting and the substantial hover

1540 controlling, in-a second part of the descent, an operation of the
at least one tiltable propulsion unit to provide thrust in the general
vertical thrust vector direction for providing lift to the air vehicle

1542 controlling the operation of the at least one tiltable propulsion
unit to provide thrust in the general longitudinal thrust vector
direction during the second part of the descent — in addition to the
provisioning of thrust in the general vertical thrust vector direction
by the same at least one tiltable propulsion unit

1544 controlling, during at least part of the second part of the
descent, an operating of at least one non-tiltable propulsion unit to
provide thrust in the general vertical thrust vector direction

1550 controlling a reducing of a groundspeed of the air vehicle
substantially to a hover, while the at least one tiltable propulsion unit
provides thrust in the general vertical thrust vector direction
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1560 .controlling thrust power of the at least one tiltable propulsion
unit for reducing a difference between measured groundspeed of the
air vehicle and desired groundspeed, while restricting reduction of the

thrust power based on a lower threshold that is determined in
response to a measured airspeed of the air vehicle

1562 determining the desired groundspeed, wherein the
determining of the desired groundspeed includes determining of
different desired groundspeeds at different times
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1552 controlling the reducing of the groundspeed of the air vehicle
during a substantially horizontal flight of the air vehicle

1500 Fig. 3A
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1610 initiating the controlling of the substantially vertical descent of
the air vehicle

1612 initiating the controlling of the substantially vertical descent
of the air vehicle if predetermined time elapsed from the tilting of
the at least one tiltable propulsion unit, regardless of sensors data

'

1620 - controlling a reduction of an-altitude of the air vehicle

1622 keeping a location of the air vehicle

1624 controlling modification of thrust power of the at least one

tiltable propulsion unit for minimizing a deviation of the
monitored altitude of the air vehicle from a monotonically <
decreasing set altitude

1626 controlling modification of thrust power of the at least one
tiltable propulsion unit for minimizing a deviation of the
“monitored altitude of the air vehicle from a dynamic set altitude
that decreases below the local ground level
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1630 was an altitude
reduction stop condition was
met?
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Yes

¥

air vehicle

1640 stopping the controlling of the reduction of the altitude of the I

=  Fig. 3B
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Vertical thrust limits

0 |  Airspeed



WO 2014/045276

PCT/IL2013/050776
7/19

pitch

Airspeed
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Tilt range 500 — 600m

Fig. 7

200m
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3100 controlling before the first part of the acceleration a
substantially vertical ascent of the air vehicle from the ground

3110 in a first part of the substantially vertical ascent from the
ground controlling aerodynamic parts of the air vehicle for
minimizing change in pitch angle and roll angle of the air vehicle

3120 in the rest of the substantially vertical ascent controlling
aerodynamic parts of the air vehicle based on Altitude/RoC command

Y

3200 in a first part of the acceleration, in which the tiltable
propulsion unit provides thrust in the general vertical thrust vector
' direction:

3210 controlling an operation of the at least one tiltable
propulsion unit for providing lift to the air vehicle

3220 controlling a modifying of a tilt angle of the tiltable
propulsion unit with respect to a fuselage of the air vehicle,
based on: (i) the monitored airspeed and (ii) an airspeed
command

3230 controlling pitch of the air vehicle, based on: (i) the
monitored airspeed and (ii) an airspeed command

3240 controlling a throttle of the at least one tiltable propulsion
unit (or otherwise controlling its output thrust), based on the
airspeed command and/or on a rate-of-climb (RoC) command

3250 issuing the 3260 issuing the 3270 issuing a
airspeed command RoC command pitch command

3280 controlling in the first part of the acceleration a modifying
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of a pitch angle of the air vehicle, based on the pitch command

Y

3300 contfolling a tilting of the at least one tiltable propulsion unit
(e.g. to a position in which it provides thrust vector in the general
" longitudinal thrust direction)

y

3400 following a tilting of the at least one tiltable propulsion unit,
controlling in a second part of the acceleration an operation of the
tiltable propulsion unit to provide thrust in the general longitudinal
\ thrust vector direction for propelling the air vehicle
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3000 Fig. 10
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Vertical thrust limits

Airspeed

Fig. 11

pitch

0 Airspeed

Fig. 12
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Tilt range 500 — 600m
Fig. 20




