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Midcourse Trajectory Optimization for Ducted Rocket Missiles
Considering Field-of-view Constraints for Data Link
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Abstract: To ensure successful interception of highly maneuvering targets by long-range air-to-air missiles, continuous target tracking
by the fighter-mounted radar and its transmission to the missile via a data link should be maintained during the mid-course guidance
phase to compensate for variations in the predicted intercept point caused by target maneuvers. For this purpose, the missile and
the target need to remain within the radar field of view of the launcher aircraft. However, the launching fighter typically executes
a crank maneuver after missile release to enhance its survivability, which may cause the missile’s trajectory to exit the aircraft’s
radar coverage. To address this issue, the present study formulates a three-dimensional trajectory optimization problem that explicitly
accounts for the field-of-view constraints, particularly for missiles equipped with ducted-rocket propulsion systems. A sequential convex
programming approach is proposed to solve the formulated problem, and the effects of the field-of-view constraint on the missile
trajectories are analyzed under various engagement scenarios.
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Fig 1. Effect of crank maneuver on the altitude direction radar
field of view.
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Problem Solving Algorithm

1: Initialize: Set %~ =0. Initial estimation of states,
control inputs and flight time X' = (2°,U°, "]

2: for k = 1, 2,..do

3: Based onX k, construct convex sub-problem and
solve it to obtain X**1 = [Z*FT1 r* 1, 7# 1]
4:
5: Check the convergence:
| X —X4 || <e
ec " is the convergence criterion
6:
7: If converged,
8: Terminate the algorithm and output solution
XL = [ZE gkt et
9: else
10: Update the solution and trust region weight
e :X-k+pk+1 s
+1_ C %
tUk - E?JZU
11:  end if
12: end for
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Fig. 4. Iteration vs. Trust-region magnitude.
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Fig. 10. Fuel mass flow rate profile.
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Fig. 11. Lateral trajectories for different crank maneuvers (final
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time minimization).
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