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Trajectory optimization for missile flying NOE : AEROPVS028

vsTASKER handles low-altitude trajectory optimization for Nap-of-the-Earth (NOE) missile
flight through massive batch simulation, stochastic optimization, and heuristic exploration.
Rather than solving a single complex algebraic equation online, the software uses its high-
performance runtime engine to simulate thousands or millions of flight configurations in a
Monte Carlo or batch fashion. This approach is ideal for testing how low-flying missiles
interact with complex terrain and hostile radar arrays.

Core Optimization Mechanism in vsTASKER

The software relies on a closed-loop iterative process to discover the safest and most
efficient path through a congested environment:

« Batch Initialization: It alters the missile's parameters or environmental rules (like
weapon launch angles or terrain obstacles) per cycle.

« High-Speed Execution: The simulator flies the missile model through the
environment at high frequency while preserving high physics accuracy.

» Data Storage: Terminal performance metrics, such as radar detection time, path
length, and fuel use, are recorded to databases.

o Heuristic Feedback: The software adjusts the initial variables based on the previous
database results to find an optimal solution.

Key Tactical Constraints for NOE Flight

Optimizing a missile path close to the ground introduces severe physical and tactical limits
that vsTASKER must resolve simultaneously:

Flight Constraint Primary Impact on Optimization

) » Dictates pitch and roll limits to follow the contour of valley floors while
Terrain Profiling o )
avoiding hilltops.

Radar Line of The cost function minimises the duration or probability of detection by
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Sight ground radars.

Dynamic Trajectories must honor maximum g-load limits, maximum climb rates,
Capabilities and structural angle-of-attack limits.

Kinematics & Optimizes energy management to maintain structural speed thresholds
Velocity despite heavy, low-altitude drag.

System Co-Optimization (Radar Placement vs. Missile Flight)

In tactical scenarios, vsTASKER is often used to solve the inverse problem: optimal radar
positioning to counter NOE threats. The engine uses explicit rule-based exclusions—such
as discarding deep valleys or positions crowded too closely together—to generate
defensive layouts. It then tests the NOE missile against those layouts to ensure the air
defense network achieves maximum early-warning coverage.

If you are developing a specific scenario, would you like to explore how to set up the
objective functions for the missile's cost matrix, or look closer at the radar exclusion rules
within the software

After 10000 runs

Trajectory optimization for missile flying NOE
by VirtualSim

Using its high performance runtime engine, vsTASKER can be used for optimal search
using various strategies.
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Monte Carlo simulation, batch mode, stochastic optimization or heuristic methods can be
combined to explore the good or best solutions for a given situation. vsTASKER can
explore thousands or millions of configurations and store the result on databases.

For each batch cycle, vsTASKER modify the starting environment/parameters according to
user rules, run the simulation at high speed, high frequency, keeping the same accuracy,
ends when final condition is met, store the results, adjust the initial environment or
parameters and start again automatically.

For maximum efficiency and to increase the number of runs, visual systems can be switch
off during the batch analysis.

Similar projects:

Best distance for a forward observer drone

e Best path for a platoon

« Minimizing the detection risk for a submarine drone

o Best firing time for a satellite guided missile launcher

e Reducing casualties when entering an artillery defended area

e Configuration limits for guided ammunition

OS & HARDWARE SUPPORT INDUSTRY APPLICATION

Note: ** Specifications are copied from manufacturer data. Please contact before buying.
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