Proceedings of the Annual General Donald R. Keith Memorial Conference
West Point, New York, USA
April 28, 2016
A Regional Conference of the Society for Industrial and Systems Engineering

Reducing the Visual Signature of the M4A1 Rifle
Duke Choi, Kelvin Hockenbraugh-White, Jessica McAllister, Christian Mckenrick, and Paul Santamaria
United States Military Academy at West Point
Corresponding author’s Email: Jessica.mcallister@usma.edu
The views expressed herein are those of the author and do not reflect the position of the United States Military Academy, the
Department of the Army, or the Department of Defense.
Author Note: The authors of this research are comprised of Department of Systems Engineering cadets. They would like to
thank their advisor, Major Paul Santamaria, and Project Manager Soldier Weapon clients, Mrs. Dawn Casey and Mr. Tom
Miskovich, for their mentorship, insight, and support in this research.
Abstract: The Maneuver Center of Excellence (MCoE) presented a directive to reduce the visual signature for small arms
weapons by altering the color of the M4A1 rifle from its traditional black color. This research utilizes the Systems Decision
Process (SDP) to develop and analyze alternatives to create a feasible and permanent solution to reduce the weapon’s visual
signature. The research consisted of an extensive stakeholder and functional analysis to develop a value model and framework
that provides a values-based recommendation. The model establishes an optimal color change process that accounts for the
design and performance characteristics of the weapon system and the stakeholder’s values. The research also analyzes the
potential integration of short wave infrared (SWIR) mitigation into the new color of the weapon. This analysis will establish a
baseline methodology for weapon color change for all Army small arms weapons.
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1. Introduction
1.1 Introduction
The M4A1, successor of the M16, is the primary weapon of the U.S. Army. The government does not currently own
the Technical Data Package (TDP) for the M4A1 and must utilize outside vendors for the ongoing manufacturing of the
traditionally black-colored weapon. Program Executive Office Soldier (PEO Soldier) is a Government organization responsible
for development, procurement, and lifecycle management of equipment for all Soldiers, while Project Manager Soldier
Weapons (PMSW)—a subordinate to PEO Soldier—is an entity that ensures that Soldiers on the battlefield have overmatch
capabilities in individual and crew served weapons. The U.S. Army Capabilities Integration Center (ARCIC) identified a
capability gap that small arms present visual and infrared signatures enabling the enemy to localize U.S. forces too readily. In
order to counteract this gap, the Army and the Maneuver Center of Excellence (MCoE), i.e. “the user,” desires to reduce the
visual signature for small arms weapons by changing to a neutral (non-black) color. This alteration will provide a second order
effect of enhancing operational security and Soldier survivability. PMSW is coordinating with Project Manager Soldier
Clothing and Individual Equipment (PM-SCIE) to ensure the selected color range for weapons and associated supporting
equipment compliments the new Army Operational Camouflage Pattern (OCP). The purpose of this study is to develop a
framework by utilizing value-focused thinking and the Systems Design Process, to analyze potential manufacturing processes
and determine the optimal solution to reduce the visual signature of the M4. The problem statement in section 1.2 forms the
basis for this research and follows the methodology of the SDP.
1.2 Problem Statement
The problem statement for this research is to determine an optimal solution for PMSW and the Army to reduce the
visual signature of the M4A1 weapon system by introducing a neutral (non-black) color with a flat-dull finish, through an
implementation process focused on new production and previously fielded weapons. This solution must break up the Soldier’s
silhouette in both the visual and short wave infrared (SWIR) spectrums without altering the current specifications of the weapon
or creating a substantial cost increase.
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