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Inertial Frame ¥ = {0, X, Y., 2.} M: Moon-Fixed ENU Frame ‘B: Body-Fixed Frame
* Lunar-Centered Inertial Frame M= O, Xou, You, £} B= {vaﬁnj'br Eb]'
{non-rotating benchmark)

o » Onigin Oy Landing site on lunar surface * Orrigin Oh: Vehicle CG (Center of Gravity)
ET e UI. R . 2,,,: Up (surface normal, outwand) 1‘ * X},: Forward direction —=
* Angular Velocity: £,y <> « X,,: East (tangent to surface) —w - * Yib: Along principal inertia axis
" Fm-: North (completes right-handed) * Zh: Completes right-hand rule *
= Rotates with Angular Velocity: ﬁm = Attitude (Orientation): K& S0O(3)

Forward

—

Y, (North)

M: Moon-Fixed ENU Frame B: Body Frame (Lander)

Attitude: R € SO(3) (Rotation from M — B)

Coordinate Frames and Angular Velocity Relationships
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3D Trajectory Comparison <104
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3D Trajectory Comparison
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(a) Rt.ll ntime Eislrlihutinn by Eerturhatiun Type (b) Itqratinn Bistr}hutinn by E&rturbatiun Type
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{a) Runtime Distribution by Perturbation Type (b} Iteration Distribution by Perturbation Type
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2025 Impact Factor[] 2.5

2025 CiteScore[] 4.8

Time to First Decision[] 22.9 Days

Acceptance to Publicationl] 2.4 Days
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