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ABSTRACT 
 

The purpose of this study is to examine, using a cost benefit analysis, feasible emerging ammunition 
resupply techniques with a focus on projectiles utilizing a Guided Parafoil Navigation System.  
Extensive stakeholder analysis determined soldier’s lack of confidence in the ammunition resupply 
system as a major operational gap. Precision airdrop and ground resupply, the current methods of 
emergency resupply, are not efficient or reliable enough to meet soldiers’ needs. Army Research 
Development and Engineering Center (ARDEC) has built and tested a prototype 155mm 5.56 mm (M-4 
Assault Rifle ammunition) ammunition resupply projectile (ARP). The purpose of this round and other 
feasible resupply rounds currently in development is to resupply ground troops with ammunition in 
emergency situations. Projectile resupply is unique because it transforms ammunition resupply into a 
lower level asset, therefore eliminating several levels of logistical constraints [3].  This will allow 
commanders to locally control critical resupply assets in a more timely and efficient manner, resulting in 
increased warfighter efficiency and possibly lives saved. The intent of this concept, when fully 
implemented, would be to resupply ammunition to troops on the ground engaged in a firefight safer, 
faster (a few minutes versus tens of minutes, possibly hours) and more effectively. The results of this 
study will ultimately help determine which, if any, method of ammunition resupply projectile warrants 
further investment.   
 The three primary methods considered for delivering ammunition via a guided projectile are rockets, 
mortars, and artillery. Rockets have the advantage of a large payload capacity, a soft launch relative to 
mortars and artillery, and ballistic match parafoil rounds, which are existing rounds that allow for a parts 
for parts swap. [1], [4]. Additionally, their extremely large range, varying from 20-40 miles depending 
on the type of munitions fired, allows for a large reach from a forward operation base [4]. While this 
method is technologically feasible and even simple by comparison, it has major drawbacks. Rocket 
launch platforms are a high level, expensive, and very limited asset. The platform and the rockets are 
technically complex, making the production phase of the life cycle extremely expensive [3]. This 
resource involves high-level logistical coordination defeating one of the primary objectives of 
ammunition projectile resupply. Additionally, the small quantity of rocket launch platforms organic to 
the Army’s composition is limiting.   
The 120 mm mortar projectile has the advantage of being the lowest level asset maximizing the 
objective of transforming ammunition resupply into a locally controlled task [4]. Additionally, 120 mm 
mortar is the most portable asset considered here, overcoming its short max range of 4.5 miles [6]. 
Mortars, however, have a list of technological obstacles to overcome to be an effective resource: 1) the 
projectile expulsion rate affect on an internal air delivery system, 2) GPS signal acquisition upon launch, 
3) survivability of all internal parts due to launch accelerations, and 4) limited payload capacity [1].  It is 
possible to overcome the capabilities of the first three obstacles listed, but the limited capacity will 
remain a constant issue for the 120 mm shell. There is not enough space to put a reasonable amount of 
rounds for the projectile to be affective to the receiving unit, let alone enough space to implement a 
miniature guided ADS inside of the shell.  The round would be unguided therefore losing its ability to 
affectively help the small unit or war-fighter in an isolated position. Additionally, the development and 
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demonstration life cycle costs of the round are high because no parafoil mortar round currently exists 
and the miniaturized nature of any internal ADS increases cost considerably [4].  
The 155-mm round has similar constraints as the 120 mm mortar with one additional concern. Its 
primary disadvantage is rifling, or spinning upon expulsion, affecting initial measurements of the GPS. 
However, it has increased payload capacity and an already existent parafoil round that allows for a 
ballistic match and parts for parts swap [1].  Additionally, with a max range of 11 miles and a dynamic 
delivery platform that can be both driven or air assaulted into a fire location, the 155mm round provides 
commanders the ability to use it creatively [5]. By combining technologies into this ballistic match, 
which is the M485A2 illuminating projectile, the technological obstacles can be overcome. The current 
prototype design has a drogue parachute deploy within the first ten seconds of launch drastically 
decelerating the projectile and metal spin brakes initiated by the centripetal acceleration to reduce 
spinning. Following the deceleration, the package is expulsed and guided for the first 30 seconds with an 
inertial measurement unit until the GPS acquires signal. The effectiveness of this technology for the 
war-fighter is dependent upon the ADS used. The three considerations are Mosquito, JPADS, and 
Snowflake, with circular error probabilities of 100, 30 and 10 meters respectively [7].  The primary 
justification for this technology is assisting the stranded soldier or unit engaged in a firefight, therefore, 
the Snowflake should be highly considered to maximize effectiveness.  
19th Special Forces Group soldiers had three primary concerns about ammunition projectile resupply. 
The first is utilizing the asset that is delivering the ammunition to destroy the enemy instead. It is 
important to understand ARP’s are valuable because of their ability to avoid civilian collateral damage. 
The second concern is the ability to quickly access and load the ammunition. The current prototype 
round ARDEC created, the M483 design concept round, has each round individually emplaced in 
aluminum casing to protect the rounds during launch.  Another design for packaging the ammunition, 
possibly in flexible or hinge based stripper clips, would allow the war-fighter on the ground to quickly 
load the ammunition and get back into the fight faster. Single loading rounds into a magazine is slow, 
ineffective and usually infeasible during a firefight. Lastly, 7.62mm ammunition is what is most 
valuable for an ammunition resupply because it is used at a much faster rate in much higher volumes. 
Linked 7.62 mm ammunition packaged within a projectile needs to be pushed to the forefront of 
research [8]. 
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