Missile Defense Agency

The Kinetic Impact Debris Distribution
Model (KIDD) is a core lethality model
(CLM) under the Missile Defense Agency’s
Modeling and Simulation Program (MDA/
DES). It is a physics-based Monte Carlo
simulation that predicts debris initial
conditions from interceptors engaging
ballistic targets. KIDD predicts debris from
both the interceptors and the target.
* Inputs include interceptor model, target model, engagement
parameters, radar parameters
® Qutputs include mass, size, shape, area, velocity, tumble rate,
material, thickness, RCS distribution, aerodynamic parameters,
and temperature for each individual fragment; and size, mass,
speed, and temperature statistics for groups of fragments.

Verified

KIDD has had IV&V since 2003. AMRDEC SSDD is currently the
IV&V agent. KIDD utilizes a configuration management process
that includes a Software Configuration Control Board (SCCB) chaired
by MDA, with the IV&V agent and developer also participating, that
meets regularly to review code status and make decisions regarding
enhancements, problem resolution and schedule.

Validated

KIDD is validated against a database of over 288 sled, light gas
gun, and flight tests. The database includes a wide range of closing
speeds, hit points, strike angles, interceptors, and targets and
contain data on 120,000 discrete fragments.

Integrated

KIDD is designed for integration into other M&S and is used in multiple
element-level and BMDS-level digital and hardware-in-the-loop (HWIL)
tools. KIDD has interfaces with the Parametric Endo/Exoatmospheric
Lethality Simulation (PEELS) CLM and is integrated into the Post-
Engagement Ground Effects Model (PEGEM) CLM. KIDD is also
integrated into a number of flight test range safety tools including
the MDA Range Safety Modeling Toolkit (RSMT).

KIDD is designed as a fast-running, multi-thread tool to predict debris
for element and BMDS performance assessments, test and operational
scenarios including range safety assessments, post-flight test
assessments, exercises and war games, and development and testing
of intercept assessment and debris mitigation algorithms. It is
benchmarked against test and hydro-structural code data.

KIDD is a critical component to understanding the capabilities
and limitations of the systems that compride BMDS in the presence
of post-intercept debris environments.
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