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Abstract: The Multi-Mission Launcher (MML) is an advanced air defense asset for the Army that provides kinetic kill 
capabilities against a variety of incoming airborne threats. The MML capstone team designed a complex algorithm that 
generates an optimal missile rotation schedule to maximize missile availability and minimize overheating of the payload. The 
parameterized algorithm accounts for various inputs to include the number of missiles by type, ambient temperature, location 
of missile by type, and the sun and pallet elevation and azimuth. Parameterization allows the client to easily edit or add inputs 
to increase the capabilities and precision of the model in the future. AMRDEC will integrate the completed algorithm with the 
existing MML Magazine Manager system. The algorithm will work seamlessly with the existing magazine management 
software to produce a more lethal and efficient system. 
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1. Introduction

The Air Defense Artillery branch of the United States Army is looking for a new weapon system that will conduct a 
variety of mission scenarios. The Aviation and Missile Research and Development Engineering Center (AMRDEC) has taken 
on the responsibility of developing this weapon system, named the Multi-Mission Launcher (MML). The purpose of the MML 
is to give Air Defense units the capability to fire a variety of missiles from a single platform. Creating a new weapon system 
with multiple capabilities allows for increased maneuverability and readiness in theater compared to deploying multiple 
weapons systems to cover the same area. The MML is the launcher component of the Indirect Fire Protection Concept 
Increment 2-Intercept (IFPC Inc2-I), which is a system of systems designed to acquire, track, engage, and defeat Unmanned 
Aircraft Systems (UAS), Cruise Missiles (CM), Rockets, Artillery, and Mortars (RAM). Figure 1 displays the components of the 
MML system. The system will provide 360-degree protection and will simultaneously engage threats arriving from different 
azimuths. This research addresses an issue within a specific software subsystem of the launcher, the weapons control unit. 
Currently the MML system software lacks an algorithm to control the rotation schedule of the missiles or more specifically, the 
schedule of which missiles will be active and which will be on standby at any given time. An active missile refers to a missile 
that is armed and ready to fire; where as a missile in standby needs additional time to be armed and active. Without the 
rotation schedule, the MML system is incapable of maintaining readiness to accept multiple missions during sustained operations 
and more importantly, the payload faces a problem of overheating which leads to missile incapacitation.  The project team 
developed an algorithm that generates a rotation schedule to address these issues. 

The first problem faced in developing the missile rotation schedule was ensuring that the payload is capable of 
addressing any mission scenario at any given time. In order to do that the user has the ability to manually designate the firing 
order for each missile in the launcher. The firing order identifies the priority of each missile in generating the rotation schedule. 
For example, if the missile in the top left of the launcher is designated #1 in the firing order it will be first in the rotation 
schedule and fired first if the mission demands a missile of that type. Ideally, the user will identify a firing order that prioritizes 
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