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300

/

302
providing a housing member having disposed thereon electronic /
components and a power source, including a controller configured to
control a thrust unit

coupling a wing member to the housing member, the wing member
configured to produce aerodynamic forces for autorotation of the aerial 304
device, the wing member comprising a first edge portion proximal to
the housing member and a second edge portion distal to the housing
member, wherein the wing member is coupled to the housing member
at the first edge portion

306

coupling the thrust unit to the wing member at the second edge portion,
wherein the thrust unit is configured to generate thrust in a direction
substantially tangential to a rotational plane of the wing member

FIG.3
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TABLE 1
TABLE OF OPTIMIZATION VARIABLES

Parameter  Lower Bound  Upper Bound

4 -
s
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Iy o1 {mm)
dr{mm}
My {mm) 0
Matdeg) -
By{mm) 0
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TABLE II
TABLE OF SIMULATION PARAMETERS

PARAMETERS

Environment p = 1.225kg/m?, g = —9.8invs
Initial conditions Vo = Omds, Uy = 37 . Tradfs
Objective n coetls o= 1000, ko = 1, 53 = 0.1,
mg = 2, o= 20, H = .01
8 = 50
Others 1 = 4000, ne = 40484,
ng = 10000, nyg = 20000
te = s, £p = 208
npe = 12, M,y = 265mim, p==2

OPTIMIZED DESIGN VARIABLES

Polynomial coeffs O o= D008, Co = L1118, Oy = 13273,
(3 = 445336
Mechanical params e = T0mm, dr = ITmm, M, = 65mm,
My = -1, B, = 0mm
Control params Tamp = D I48IN, ¢ = 0.0676
Others ~ = (LO8Trad, m = 101g
Lo = B03mm, Ly = 160mm, L. = 82mm

FIG. 11
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