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if they don’t make it into the fight.  These systems 
include anti-tank, mortars, and other heavy weapons, 
small unmanned systems, and communications 
systems critical to maintaining situational awareness 
without exposing Soldiers, which leads to success on 
an asymmetric battlefield.  Many of these modern 
improvements are powered by batteries, which 
generate their own weight and logistics burden.  
Modern asymmetrical warfare, police and 
humanitarian actions, conducted by light forces in 
remote locations and difficult terrains, burdens small 
units to be more self-sufficient for longer periods of 
time and carry more supplies with them.  A lack of 
readily available local water combined with 
operations at high altitude and high temperature 
extremes exacerbates this situation.  Cargo needs 
include items such as food, water, medical supplies, 
overhead cover, sandbags, small arms ammo, and 
virtually every class of supply. 
 

The negative impact on combat effectiveness of 
soldier overloading is well understood and well 
documented.  What is less well understood and less 
documented is the cost of soldier overloading in 
human misery and dollars.  Recent analyses 
performed by Lockheed Martin have quantified this 
part of the problem.  Data from a representative 
IBCT combat deployment for 15 months over 2009-
2010 in Operation Iraqi Freedom (OIF) [3] was 
studied.  Annualized, the Unit sustained 1,059 annual 
Disease and Non-Battle Injuries (DNBI).  Based on 
this data, 50% of the annual DNBI in similar combat 
are expected to be musculoskeletal in nature.  On 
average, across OIF and Operation Enduring 
Freedom (OEF), 51% of those injuries are expected 
to be due to overuse [4].  Approximately 92% of 
those return to duty (RTD) after some level of 
treatment, and about 10% are medevac’d.  
Approximately 20% of the RTD cases become 
chronic injuries that persist into future deployments 
and/or for the remainder of the soldier’s career 
service [5].  Multiple source orthopedic data indicates 
individual soldier readiness will suffer gradual 
degradation with repeated infantry combat tours.  
Data indicates that the average cost of treatment per 
soldier, depending on level of care, ranges from $200 
to $20,000.  If the soldier is medevac’d to Landstuhl, 
the cost rises to $43,000 per soldier, and if 
medevac’d to the US it soars to $115,000 per soldier.  
The data also suggests that follow-up care will 
double those costs [6].  Add to this the costs of lost 
combat mission days prior to RTD, medevac casualty 
lost mission days, expected increased combat injury 
exposure for remainder of Unit and cost of 
“preventable” IED or ambush situations resulting 
from reduced Unit manpower, and the average annual 

cost to the IBCT, not counting those killed in action, 
is a staggering $11.7 million [7].  But, the expense 
does not end there.  Of those soldiers medevac’d, 
75% cannot RTD, and as mentioned earlier, 20% of 
the RTD cases will elevate to a chronic condition 
following deployment.  The CONUS care of 
medevac’d soldiers combined with average disability 
payments for those who elevate to chronic conditions 
exceeds an additional $14.8 million per IBCT [8].  It 
is estimated that 43% of OIF/OEF veterans will 
ultimately exhibit musculoskeletal issues following 
active duty, a tenfold increase over prior service 
averages [9].  The total number of soldiers cycled 
through operational theaters exceeds 1.7 million, and 
the number of veterans entering the Veterans 
Administration medical system will continue to climb 
as long as combat operations persist.  As these 
soldiers transition back into civilian life after multiple 
deployments (many current soldiers are on their 
fourth or more year-long deployment), they will 
present in greater numbers to musculoskeletal 
specialists [10].  The total lifetime cost of OIF/OEF 
veterans will likely be in the $380 billion to $720 
billion range (2011 dollars) [9].  Clearly this is an 
unsustainable and unacceptable situation from both 
soldier suffering and cost bases. 
 
POTENTIAL SOLUTIONS 

There are several approaches to solving the issue 
of combat overloading.  Some have suggested that 
the answer is as simple as having the soldiers carry 
less gear.  In some cases, this may actually be viable, 
depending on mission and location.  However, this 
often leads to a propensity for the individual soldier 
to shed potentially life-saving gear such as body 
armor plates and additional water in favor of more 
ammunition and other useful technology items.  
Reduction of the gear is an option best left to the Unit 
commander on specific case by case bases, and it 
cannot be counted on as an effective general solution 
to the problem. 
 

Another approach is to reduce the weight of the 
individual items that the soldier carries.  There have 
been notable successes, but as a community, we have 
fallen far short of making significant improvements.  
While this approach should be continued, it is by 
nature evolutionary, distributed across many items, 
and it will therefore take much time and investment 
to yield significant aggregate improvement. 
 

Yet another approach is to transport the soldiers 
and their gear some good portion of the distance 
using ground vehicles or helicopters.  Both have 
found widespread use in various areas of OIF and 
OEF, and in some cases this approach has proven 



 

viable.  However, the widespread use of Improvised 
Explosive Devices (IED) by the enemy has in most 
areas all but eliminated transport in unarmored 
vehicles, especially areas still being patrolled 
regularly by foot soldiers and where combat 
operations must be carried out dismounted.  The 
Mine Resistant Ambush Protected (MRAP) vehicles 
and variants have done an excellent job of reducing 
soldier injuries and deaths from IEDs, but the MRAP 
fleet has been spectacularly expensive, and they are 
of limited utility in areas with harsh and steep terrain, 
deep loose sand, spring-time mud, and small villages 
with narrow streets, due to their large size, ponderous 
weight, and relatively high ground pressure.  The 
typical light infantry unit is not equipped to maintain 
and repair such vehicles.  Helicopters offer an 
alternative, especially in conflicts such as OIF/OEF 
where the enemy’s air defenses have been almost 
completely suppressed.  Such luxury will not always 
be the case in other conflicts, however.  Helicopter 
transport is also very expensive and often in short 
supply.  In all of these cases, the infantry soldiers will 
at some point still be compelled to dismount and fight 
on foot, and they will still have to carry their gear 
with them, albeit for somewhat shorter distances. 
 

Another approach, and the one that will be 
discussed for the remainder of this paper, is use of the 
Unmanned Ground Vehicle (UGV) to lighten the 
load.  Critics of the state of the art of UGV 
technology and supporters of manned ground vehicle 
solutions will argue that we don’t need UGVs 
because the armed forces already have large fleets of 
manned vehicles.  However, manned ground vehicles 
don’t offer a path for reduced manpower, since at 
minimum a driver is always required.  Likewise, 
manned vehicles do not offer a path for keeping 
soldiers from harm’s way from vehicle IEDs.  
Continuing to up-armor and blast harden these 
vehicles has already been shown to be of limited 
value for light, dismounted infantry forces, as 
discussed above.  In contrast, adopting UGV 
technology offers a viable path to turn dedicated 
drivers into “trigger pullers”, for keeping Soldiers 
removed from vehicle IEDs (and of providing viable 
platforms for counter IED operations), for providing 
a means for the dismounted soldier to transport his 
load closer to his objective with less effort and injury, 
and for increased mobility and transportability in 
many more types of terrain.  As robotics and 
autonomy mature, the capabilities will continue to 
improve, less human involvement will be required, 
and the human workload and the cost will be 
reduced. 
 
 

SMSS DESCRIPTION 
Since 2005, Lockheed Martin has been 

developing the SMSS as a company-funded initiative 
to lighten the load of the dismounted infantryman in 
collaboration with the US Army MCoE and the 
USMC Warfighting Laboratory.  The SMSS is a 
squad-sized, 6-wheeled, 6-wheel-drive UGV 
platform, about the size of a compact car, capable of 
carrying up to twelve hundred (1,200) pounds of 
payload.  It is designed primarily to serve as a utility 
and cargo transport for dismounted small unit 
operations. SMSS possesses excellent mobility in 
most terrains, with the ability to go with the 
dismounted warfighter where he needs to go. SMSS 
is meant to lighten the load of a 9 to 13 person squad 
or team by carrying their extended mission 
equipment, food, weapons, and ammunition on 
unimproved roads, urban environments, and cross-
country terrain. SMSS was specifically designed to 
have the right combination of size, weight carrying, 
cargo volumetric efficiency, utility, transportability, 
and modularity to optimize the efficiency of cargo 
carrying and transportability of the system to 
wherever it might be needed.  An effective reality-
based exercise in system engineering, it is this unique 
combination of attributes that gives SMSS its utility 
to the warfighter.  Figure 2 depicts the SMSS loaded 
with an infantry squad’s equipment package during 
load carrying test and evaluations in May 2009. 
 

 
Figure 2:  SMSS with the Load Carried by an Army 
Infantry Squad. 
 

SMSS specifically addresses the following 
Critical TRADOC Capability Gaps (TRADOC 
Capability Needs Analysis 12-17): 

• Lightening The Soldier’s Load – Preserving 
Fighting Strength (Gap 147)  

• Providing The Ability to Operate For Extended 
Periods (Gap 208) 

• Providing Emergency Medical Evacuation For 
Dismounted Units (Gap 278) 

• Delivering Time-Sensitive Cargo (Gap 365)  
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