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200

navigating, based on a flight navigation command signal for controlling
a movement of the aerial vehicle received by the flight controller of
the aerial vehicle, the aerial vehicle to a position above an elevated
lateral pole-like structure for deploying a payload to the elevated
lateral pole-like structure

actuating the payload release system to release the tethered payload
system in a manner such that when the tethered payload system
descends towards the elevated lateral pole-like structure after being
released for the elevated lateral pole-like structure, the counterweight
is spaced laterally apart from the payload, and the payload and the
counterweight are at opposite sides of the elevated lateral pole-like
structure when the tether reaches and contacts with the elevated
lateral pole-like structure
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400

providing or forming an aerial vehicle comprising a flight controller
operable to control a flight of the aerial vehicle

providing or forming a payload deployment system coupled or
couplable to the aerial vehicle and configured to deploy a payload to
an elevated lateral pole-like structure
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TABLE 1
SIMULATION CONSTANTS AND VARIABLES

Simulation constants

[ £

Tether length, rpw (M) i.
Friction coefficient, 0.
Damping coefficient, ¢ .2
Pole radius, rpq.(m) 0.03
Duration () 0.6
Gravity constant (m/s%) 9.81

2

4

Pavload Counterweight

Mass, m (kg) 0.281 3,051
Radial offset rp,, rew, (M) 0.05 - 1.25 025 - 145
Angular offset 6, 6., (rad) T ~-7/2 - 7/2

FIG. 7




PCT/SG2023/050476
7/32

WO 2024/010528

4 15t P Py 4 P o1 743 5
7 477 7 3 75F 4
4 41 XY ¥ i i Y G 7% 4
5 ¥ ¥ 5 ¢ ¥ ¥
”
7 Vs 7 e e e o ot e 7 s it ot s ostee ot
P
. m\ . m( 3
Vi # 7 # 7 7 £ I 7 24 Vit e et s
2 e » y | . .
? 7 f % 7 ? # s : 7 P R P G
2 - D d 3
P 7 % 7 7 7 ¥ v Vi o e e
% %
” S . e P P d o P
H : H s o o Prss g
A, "
i, £, s, ., 2
3 3 e 7 4 %
H 4 2 A L I 7 B 4
AN ] st By
B ey BV Y
; ey o0 bt 20 P 5 a o B g, .
2 Y 23 v At i3 i W i i i i
" . ¥ 5
g ) s " .
3 # 7 o st P Z £ % 7 % b1 F: o7
4 %
4 % ¥
7 # - » e s i - % 2 P 4 ,
¥ a A e P ¢ : 2 H 7 7 %
1
2 P2 i 4
: o e e 2 1 el o -
£ # s S ot 7 ¢ : “ 7 o ?”
7y £y
3 A pa 2 " B i3
/ ; I G ¢ i 7 7 e o
e,
) 7 o
4 ; s , . / o # ,
e P P o H It v 7 Ve e s
4% _— B
\\\\ o i r IO PP iR goreititt s .\\ p e P e e o #

w2 gy
ga (A} "y pomy nojd Anoopa EBonisunos uing

G103




£

W

®
o3

e

7
¥

g

PCT/SG2023/050476

&
e

23

8/32

W

3

g™
BAF €Y o

GG

Y () g

WO 2024/010528

Fusaes poid Apooies puw U01s0g

9
.«\)

S

g

e

0



PCT/SG2023/050476
9/32

WO 2024/010528

s

i

P T

[ S

Gt A A \\M

e

S
o
o
-
&
X
¥
=
&
N
)
o

%Nmmw _u_ otw.!'mm!.

I PatsEp
aUul| ||In
gy 2oy

e

q




WO 2024/010528 PCT/SG2023/050476
10/32

Sim. counberweight brajectory
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FIG. 14

TABLE 1
LIST AND RANGE OF EXPERIMENTAL VARIABLES.

Experimental variables

Payload mass, m, (g) 284 - 607
Counterweight mass (non-magnetic), g, (g) 36 - 66
Counterweight mass (magnetic), M, () 51
Tether length, rorm (M) 1.2-2.0
Payload offset, r), (m) 0.1 -08
Drop height to pole, & (m) 0.7 - 0.8

FIG. 15
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Expt, group 10, counterwelght trajectory: Sim. parvams,
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Expt. group 18, counterweight trajectory: Lower
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Expt. group 18, counterweight trajectory: Larger my,
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Expt. group 8, connterweight trajectory: Non-magnetic
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