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Optimal Radar positioning for Missile Detection: AEROPVSo29

To optimize radar positioning for missile detection in vsTASKER, implement a Monte-Carlo
batch process utilizing a 3D terrain Digital Elevation Model (DEM). Place radars on high
ground while filtering out valley positions, terrain blockages, and zones that cross the
minimum Line of Sight (LOS) depression angles.

Step-by-Step Optimization Approach

To determine the best radar configurations, use the following tactical framework within
vsTASKER:

1. Terrain-Aware Placement: Define fixed launch points and target zones. Use
vsTASKER's rule-based logic to randomly generate initial radar placements while
strictly avoiding blind spots and mutual interference.

2. Line of Sight (LOS) & Shadowing: Run high-frequency batch processing over the 3D
terrain, calculating radar coverage bounded by specific radar cross-section (RCS)
values and depression angles.

3. Stochastic Optimization: Use Monte-Carlo runs to simulate thousands of scenarios
with varying missile trajectories. The software will drop the poorest configurations
and retain the top N arrangements based on longest detection time and multi-
radar overlap.

For a deeper dive into the exact methodologies, you can read more about Optimal Radar
Positioning and Trajectory Optimization from VirtualSim.

To help you narrow down the best setup for your simulation, could you tell me:
« What is the missile type or threat profile (e.g., ballistic, low-altitude cruise)?
« Are you simulating a flat earth or a curved earth / space environment?
« What are the geographic constraints (e.g., coastal deployment vs. mountainous)?

| can help you adjust the vsTASKER parameters accordingly.
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Optimal Radar positioning for Missile Detection

by VirtualSim

For this project, we had to setup a system which is capable of simulating radars with a
predefined coverage and some probability of detection curves along distance and object
cross-section. The radar detection has to work on a 3D terrain (DEM or polygonal) with
shadow effects according to depression angles. For each scenario, there are a fix launching
point for the missile and a fix target. In between, a user-defined trajectory following valleys
to minimize the risk of detection. Missile has to perform nap-of-the-earth maneuver
according to its dynamic capabilities.

vsTASKER is used to automatically position the radars on the terrain, according to specific
rules (exclude valley positions, exclude too far positions, exclude positions too close to
another radar, etc). Once positions are randomly selected for all radars, the scenario can
start: missile is launched and follows the trajectory

towards the target until final hit. During its course, detection time is monitored and
evaluated (how long was the detection, by how many radars, single and simultaneous
detection, etc.)

After thousands of runs, the ten best configurations (from the highest note to the least) are
kept and saved on disk for later review. Features:

« Snap of the Earth navigation

o Line of Sight detection using mountainous terrain
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Target cross-section modeling
Monte-Carlo simulation

Batch mode

Repeatable scenario

High Frequency runs

User defined criteria for radar detection

vSTASKER optimizes radar positioning for missile detection by running thousands of high-
frequency Monte Carlo simulations to evaluate terrain masking, radar cross-sections, and
line-of-sight constraints. The core objective is finding the ideal spatial coordinates that
maximize the time a missile is tracked while minimizing blind spots created by

mountainous landforms.

Key Simulation Framework in vsTASKER

When modeling this defense scenario, vsTASKER automates the positioning of a radar
network against a predefined missile threat profile using the following mechanics:

Threat Vector Constraints: The simulation initializes a fixed launching point and a
fixed target asset. The adversary missile uses Nap-of-the-Earth (NOE) maneuvers,
following valleys and low altitudes to actively exploit terrain masking and avoid line-
of-sight exposure.

Algorithmic Placement Rules: Instead of uniform placement, the engine applies

user-defined geometric and geographic exclusions. It eliminates positions that are
deep within valleys, sets a maximum operational distance boundary, and prevents
redundant clustering by establishing a minimum distance between separate units.

Environmental & Target Modeling: Every iteration evaluates radar performance over
a 3D Digital Elevation Model (DEM). It accounts for shadow effects driven by radar
depression angles, distance decay, and target Radar Cross-Section (RCS)
fluctuations.

Optimization Process Flow
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Define Constraints ———®  Exclude Valleys / Overlaps

Best 10 Out of 1000s -4——  Stochastic Score Evaluation

1. Stochastic Exploration: The software randomizes initial coordinates across
authorized zones for all units.

2. High-Frequency Execution: The batch engine runs the missile trajectory repeatedly
at high speed. Visual graphics can be disabled during runtime to maximize
processing efficiency.

3. Heuristic Scoring: Every configuration receives an operational note based on
continuous telemetry data. It evaluates total cumulative detection time, time-to-
first-detection, and periods of simultaneous multi-radar tracking.

4. Configuration Retention: After thousands of iterative runs, the system filters, ranks,
and saves the top ten configurations onto disk for strategic analysis.

If you are currently setting up a placement scenario, let me know:
o What type of terrain data format are you importing (DEM, polygonal, etc.)?
o How many individual radar assets are being deployed simultaneously?
« Are you configuring standard monostatic stations or a multistatic array?

| can provide specific optimization scripting logic tailored to your scenario parameters.
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OS & HARDWARE SUPPORT INDUSTRY APPLICATION

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