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Why are stakeholders so 
passionate about camouflage ?

Combat Camouflage Uniforms
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Camouflage
• How do you test for effectiveness?
• How important is it to force 

protection and mission 
effectiveness?



Camouflage Uniforms

4

https://www.youtube.com/watch?v=luZklMqLgDs


The Army’s Camouflage Issue
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Green trees
Tan Sand

Bright Rock

Objective

Universal Camouflage Pattern 
• Too bright
• Colors not earth tone



Camouflage Uniforms
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Woodland/Jungle Environment
(camouflage pattern with darker 

earth-tone colors)

Transitional Environment
(camouflage pattern with 

intermediate earth-tone colors)

Arid/Desert Environment 
(camouflage pattern with 
lighter earth-tone colors)

Very
Effective

Not 
Effective

Very
Effective

Not 
Effective

Woodland/Jungle
Pattern

Arid/Desert
Pattern

Arid/Desert
Pattern

Transitional
Pattern

Transitional
Pattern



Camouflage Uniform Testing
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Detection 

Day Ranges: 500m to 50m
Night Ranges: 250m to 25m

Blending

Scale:  1                                                                 100     
worst     best

(Photo Simulation and Field Trails) (Photo Simulation)

How well the system blends with the background at 50m 
(day) and 25m (night) distance.  Determined by the 

average scores of observers on a 1 to 100 scale.

R50 value: range at 
which 50% of the 
observers detect the 
target (lower number 
better – shorter 
detection range; i.e., the 
closer the detection - the 
better the concealment)

450m

350m

250m

150m

50m

Detection and Blending scores depend primarily on 
camouflage pattern, distance, movement, background, and brightness



Camouflage Uniform Testing
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Testing & Evaluation Lines of Effort

• Photo Simulation
– Detection scores and blending scores  in 

multiple backgrounds (day/night)

• Spectral Reflectance 
– Measured the amount of light reflected 

and absorbed (brightness and contrast) for 
each pattern in visible, Near Infrared, and 
Shortwave Infrared (SWIR) Bands

• Static Observation
– Detection scores (meters) in specific test 

site backgrounds (day/night) 

• Soldier Maneuver Testing 
– Detection scores, blending scores, and 

soldier observations in specific test site 
backgrounds (day/night)

Blending scores
Detection scores

Reflectance 
Measurement

Detection scores
Blending scores
Soldier observations

Detection scores

Photo Simulation is the basis for pattern selection because it provides statistically significant data 
and controls test variables like distance, movement, background, and brightness

Less
Operationally 

Relevant

More 
Operationally 

Relevant

Test Paradigm
Shift:

Relevance to
Pattern

Selection
(More Objective)

(More Subjective)

Test Purpose

Pattern 
Selection

Performance 
Explanation

Performance 
Confirmation

Performance    
Confirmation
and 
Operational 
Insights

Test Output



Camouflage Uniform Case Study

• General Approach: Use the Army camouflage 
uniform effort to enhance critical thinking, 
decision making, and document lessons learned

• Applicability: primary target is Defense 
Acquisition professionals (PMs, BMs, engineers, 
logisticians, testers) as well private sector PMs

• Overall Learning Objectives:  
– Critical thinking
– Decision making and problem solving
– Stakeholder management/engagement
– Strategic leadership  
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Camouflage Uniform Case Study
Learning Objectives

• Develop the ability to critical analyze a project at key 
decision points—critical thinking.

• Identify and engage key stakeholders—stakeholder 
management and engagement.

• Develop alternative recommended strategies—
decision making with uncertainty or ambiguous data.

• Compare alternative strategies and identify decision 
criteria—decision making with uncertainty or 
ambiguous data.

• Identify second-order considerations of the 
recommended strategies—strategic leadership.  
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Army Camouflage Uniform Evolution
Army considers revised strategy consistent with potential FY14 NDAA restrictions   

Phase IV Contract Awards for Stage II assets                                                        4 vendors (12 patterns) and 6 baseline patterns tested

Army strategy stalled due to failed contract negotiations over government purpose rights,                                    licensing 
agreements, and affordability concerns.                              

Army strategy revised and implementation delayed because of draft FY14 NDAA                                         and fiscal environment  created 
by sequestration  

Phase IV Stage II Testing (extensive uniform camouflage testing                                                  1.  All transitional patterns better than UCP
Photo Simulation (7 locations; 39 backgrounds; 91,486 data pts)                                         2.  All patterns performed similarly
Static Observation - Field Detection (3 locations, 25,415 data pts)                                                 in their intended background 
Maneuver Battle Lab Assessment (2 locations; 973 data pts)                                          3.   Some family improvement over the 
Spectral Reflectance Measurements – Night Vision Lab                                                         single transitional pattern

Phase IV Stage I “Pattern in Picture”                                                                Top 4 down-selected for ACU prototypes/evaluations
Photo Simulation – 22 families                                      

Phase I:  provided alternate camouflage uniforms and OCIE to two Battalions in OEF 

DA Report to Congress on Combat Uniform Camouflage outlined four-phase approach:  
(Phase I Immediate Action;  Phase II Build the Science;  Phase III OEF Specific Uniform; 

Phase IV Long Term Multi-environment Camouflage Strategy)  

Phase III:  SA approved fielding OEF CP (MultiCam®) to all OEF deployers 

Phase II:  built the science—used photo-simulation evaluations and in-country 
assessments to determine a more OEF suitable camouflage

Congress directed DoD to develop OEF specific combat uniform

Sept 2009

Nov 2009

Jan 2010

July 2010

June 2011

June 2012 -
Aug 2013

July 2009
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April 2013 -
Sept 2013

Oct 2013

Army adopted ACU in UCP (3 color digital camouflage)—operationally effective in OIF  (urban and desert)
2005

Jan 2012

Oct 2013

Phase IV Goal – family of 
three patterns (desert, 
transitional and woodland) 
with a single OCIE pattern
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Transition patternW       A 
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ADS, Inc. Virginia Beach, VA Crye Precision, LLC Brooklyn, NY Brookwood Companies, Inc. New 
York, NY 

Kryptek, Inc. Fairbanks, AK

Navy Woodland, OCP and   Navy 
Arid

USMC Woodland, OCP and Navy 
Arid

USMC Woodland and 
Navy Arid

Army
OEF CP

Army UCP



• Situation:
– Unacceptable camouflage performance
– History of Congressional oversight/high stakeholder 

interest
– 4 year development/testing effort
– Contract award announcement screw-up

• Sole source contract OEF CP
– Sequestration/Government shutdown

• Dilemma:  develop a recommendation for a 
path forward in a VUCA environment
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Camouflage Uniform Case Study
Part 1:  Path Forward

Contracting, statutory, legal and intellectual property challenges



• Who are the key stakeholders in combat camouflage 
uniforms?

• Who is the ultimate decision-maker?
• How relevant was the test paradigm shift in this 

decision?
• What is a realistic test and evaluation strategy and 

schedule leading to decision in terms of key program and 
testing events planned by quarter?

• What options should the Army consider?
• What criteria should the Army use to compare options 

and then select the best path forward?
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Camouflage Uniform Case Study
Part 1:  Path Forward



Camouflage Uniform Case Study
Part 2:  Procure and Field Decision
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FY14 FY15                FY16                          
Q1          Q2 Q3 Q4 Q1       Q2      Q3 Q4         Q1

Key 
Events

Testing

Program 
Events

Oct 2013
OEF CP 
Contract 

Issue

Dec 2013
CSA 

Update

Jan 2014
SECARMY 

Update

Apr 2014
Camouflage

Decision Point

Apr 2015
ACU

Available In Military
Clothing Stores

Nov 2015
ACU

at Initial
Issue Points

Phase IV, Stage 1
Pattern-in-Picture
Photo-simulation

Blending

Picture-in-Picture
Photo-simulation

Blending

Field 
Assessment

Fabricate Uniforms

Inkjet 
Fabric

Cut &
Sew

Previous Testing

ScorpionW2 and OEF CP
Similarly Effective

Mar 2014

Feb 2014

Verification Testing
ScorpionW2 vs. DTCs vs. OCP

Pattern Optimization for Night Operations and Specification Development

Dec 2013
FY14 NDAA

Jul 2014
Phase IV
Contracts

Expire

Army Posture Hearings 
with Congress

Decision 
Points (DPs)

DTC1               DTC2            ScorpionW2         OEF CP
(4 colors)          (4 colors)        (7 colors)           (7 colors)
Dark Brown     Dark Brown          Cream Cream

Cream             Cream                 Tan                     Tan
Dark Green         Green            Pale Green         Pale Green
Light Coyote    Light Coyote         Olive                   Olive

Dark Green         Dark Green
Brown                 Brown

Dark Brown        Dark Brown



ScorpionW2DTC1 DTC2 UCPOEF CP MARPAT
Woodland

(MPW)

MARPAT
Desert
(MPD)

• Key Considerations:
– Testing results
– Contract and IP 

challenges
– Logistics and 

Affordability 
concerns

Camouflage Uniform Case Study
Part 2:  Procure and Field Decision
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MPW

UCP

MPD

MPW

MPW

MPD
MPW

MPD
MPW MPD

MPD

Transitional Patterns26 SEP 2001
Contract  DAAD 16-01-C-0061

awarded to Crye Precision
for advanced protection and 

integration technologies.
Contract included

FAR 52.227-11 which requires 
any patent  resulting from the 

contract to give the USG a 
paid-up, royalty-free license

2001-2003
Scorpion 

Development
& Print Trials

with active 
NSRDEC 

involvement
In Scorpion 

pattern 
development

30 MAR 2004
Crye Scorpion    

U.S. Design Patent
D487,848 

includes language that “The 
U.S. Govt has a paid up 

license in this invention”

26 MAY 2009
Crye Multicam©

U.S. Design 
Patent

D592,861 

2009-2010
Phases I-III

Army selects 
MultiCam© for OEF –

names it OEF CP

JUN 2011
Modified Scorpion 
(W2) submitted by 
NSRDEC for Phase 

IV Stage 1

Crye Pattern 
Optimization
Produces MultiCam©

NSRDEC Pattern 
Optimization
Produces ScorpionW2

Scorpion

Scorpion

Scorpion ScorpionW2

MultiCam©

9 JAN 2012
Contract W911QY-12-C-0035 
awarded to Crye for Phase IV 

Stage 2 – included a transitional 
pattern very similar to OEF CP

UCP
~$3.8B 

total value

Clothing Bag
(~$131M value)

Equipment
(~$3.5B value)

Inventory turn-over every year

OEF CP
~$1.4B 

total value

Deployers
(~$169M value)

Deployers
(~$164M uniforms)
(~$1.27B value OCIE)

Inventory turn-over at ~ 20%/year for non-
durable equipment like cold weather clothing

Inventory turn-over at ~ 10%/year for durable 
equipment like rucksacks and ballistic vests

Inventory maintained depending on the 
predicted number of Iraq/Kuwait-deploying 
Soldiers and funded from Overseas 
Contingency Operations (OCO) accounts

Inventory maintained depending on the 
predicted number of Afghanistan-deploying 
Soldiers and funded from Overseas 
Contingency Operations (OCO) accounts

Based on 
average 
monthly 
demand, the 
Army spends 
about 
$39M/month 
sustaining UCP 
uniforms and 
OCIE from the 
Army base 
budget

• Dilemma:  develop a recommendation to replace 
UCP on Army combat uniforms and equipment

ScorpionW2DTC1 DTC2 UCPOEF CP MARPAT
Woodland

(MPW)

MARPAT
Desert
(MPD)



• Was $10 million spent over six years in the RDTE of 
camouflaged uniforms a wise investment for the Army?

• Were the options considered by the Army appropriate? 
Were other viable options not considered?

• Was the source of funding (contingency or base) an 
important consideration? Why or why not?

• What were the affordability considerations for the Army in 
this decision?

• What were the important contractual and legal 
considerations in this decision?

• How should the Army compare the options and select the 
best path forward? 16

Camouflage Uniform Case Study
Part 2:  Procure and Field Decision



Defense Acquisition and Program 
Management Lessons

• Don’t rush to failure; beware of schedule–driven efforts.
– Strategic pause for final Congressional language and test  

additional patterns for which the government has data rights.

• Stakeholder Engagement–early, often and continuously. 
• Rigorous decision making process comparing alternatives 

against clearly defined criteria.
– Affordability implications, legal risk, and the perspectives of 

key stakeholders including Congress, soldiers, U.S. Marine 
Corps, and the media.

• PM’s unique position:  understands the business side of 
the project (cost and schedule) and the engineering side 
of the project (technology, testing, and risks). 
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For more information:
• Mortlock, R. F. (2019, January). Army camouflage:  you 

can’t kill what you can’t see. International Journal of 
Instructional Cases (IJIC), Vol 3, 1-22. Available online at 
www.ijicases.com

• Mortlock, R. F. (2018, October). Hiding in plain sight: the 
Army’s search for a better camouflage uniform. 
International Journal of Instructional Cases (IJIC), Vol 2, 
1-22. Available online at www.ijicases.com

• Mortlock, R. F. (2018, July). Operational Camouflage 
Pattern Case Study (NPS-AM-18-219). Available online at 
http://my.nps.edu/web/acqnresearch/publications
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Army's Search for a Better Uniform 
Camouflage Pattern―A Case Study
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