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Abstract  
The 2004 Team 2 IPT Close Combat Defense Systems, CCDS, team has been given he task of 
designing a guided bullet for protection of our small unit troops against Rocket Artillery and 
Motors, or RAM.  This concept must be cheap, portable and have a simple enough interface that 
is requires no new training or equipment to operate.  For the scope of this CCDS’s project, the 
project has been simplified.  Our target is a 240mm rocket flying at 100-1000m high, and 500-
4000m out, at 500m/s.  While being much larger and structurally weaker than the RAM, it will 
provide a low level feasibility study.  For this project we were given a Base Line, Crooked Arrow, 
bullet to start with.  From this and the attached information we have assemble three concepts for 
further study. For simplicity we used a common guidance system and spent our time on the power 
and control parts.  Our winning concept, Golden Child, uses micro thrusters for control, semi-
active guidance with proportional navigation, and an thermal battery for power. 
 

Resumé 
El 2004 Equipo 2 Sistemas de la Protección de Combate de Fin de IPT, CCDS, el equipo ha sido 
dado él tarea de diseñar una bala indicada para la protección de nuestras tropas pequeñas de la 
unidad contra Artillería de Cohete y Motores, o contra la memoria de acceso aleatorio. Este 
concepto debe ser barato, portátil y tener un suficiente sencillo comunica eso es requiere no 
instrucción ni equipo nuevos a operar. Para el alcance de este CCDS’proyecto de s, el proyecto 
ha sido simplificado. Nuestro objetivo es un 240 Mm cohete que lanzándose sobre 100-1000m 
alto, y 500-4000m fuera, en 500m/s. Mientras es mucho más grande y estructuralmente más débil 
que la memoria de acceso aleatorio, proporcionará un estudio bajo plano de la viabilidad. Para 
este proyecto nosotros fuimos dados una Línea Despreciable, la Flecha Torcida, la bala a empezar 
con. De este y la información conectada que tenemos reúne tres conceptos para el estudio 
adicional. Para la sencillez nosotros utilizamos un sistema común de la guía y gastamos nuestro 
tiempo en las partes del poder y el control. Nuestro concepto victorioso, Niño Dorado, utiliza a 
empujadores micro para el control, la guía medio-activo con la navegación proporcional,  
y con una batería térmica para el poder.
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Technical Description  

1.0 Overview of Phase 2  
For Phase 2, the individual IPTs have worked independently to produce three alternative 
configurations to the Baseline.  The deliverables for Phase 2 are a White Paper and a Poster 
Presentation.  The White Paper compares the Baseline Concept1 with three alternative 
concepts.  The White Paper summarizes mathematical models and provides a technical 
rationale for selecting one concept from among the four presented.   
 
The Project Offices of all four teams established a limited number of common guidelines for 
the Phase 2 Study.  This provides some consistency among the teams in the scope of the 
Phase 2 studies.  Guidelines limit to scope of the study to subsets of the conditions specified in 
the Concept Description Document.  Assumptions state as true, something that is not true or 
not verified, for purposes of initial evaluations. 

Table 1 – Common Guidelines for Phase 2 Study  

Guideline Reason 
  240 mm Threat Diameter Baseline Threat Specification 
  500 m/s Threat Horizontal Velocity Baseline Threat Specification 
  Head-on Engagement Baseline Threat Specification 
  Intercept 1: 4 km Range; 1000 m Altitude Objective Maximum Range Requirement; 

Maximum Altitude Requirement 
  Intercept 2 : 2 km Range; 500 m  Altitude Threshold Maximum Range Requirement; 

Intermediate Altitude Requirement 
  Intercept 3: 500 km Range; 100 m Altitude Threshold Minimum Range Requirement; 

Minimum Altitude Requirement 
  (+/-) 1 deg.  Launcher Elevation  Error  Evaluate Guidance  
  (+/-)1.5% Muzzle Velocity Variation Evaluate Guidance 
  0 m/s Crosswinds, Standard Day Simplification and Consistency 
Assumptions  
  Hit-to-Kill is Volumetric Intersection of  
  Threat and Projectile 

Evaluate Guidance 

  Volumetric Intersection is a closest approach 
 distance of no more that 140 mm 

The distance between the centerline of a 240 
mm rocket and a 40 mm round. 
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1.1 Specification Summary  
In short, the customer needs a low cost small unit defense weapon system for American 
troops.  This system must be able to interface seamlessly into current army technological 
systems, and be able to operate in all possible weather conditions.  It must be able to negate 
the incoming threat with a maximum of 15 rounds, but preferably 10 rounds.  It must be able 
to handle targets from 0.5km out to 2km, with an objective of 4km.    

1.2  Team 2 Approach to Phase 2  
The length of the baseline design is 259 mm (approx. 10 inches).  The length conflicts with 
storage and operational requirements.  The baseline missile is assumed to be fire and forget.  
This does not allow for deviations in target path.  Guidance control should be maintained by 
the ground fire control until target acquisition.  This would require the addition of a RFDL 
(radio frequency downlink).  Power requirements posed a problem when sizing the thermal 
battery.  The power requirements for controls necessitate the need for a battery whose 
physical dimensions will greatly exceed the physical constraints of the interceptor design.  The 
bent nose control design has the potential to interfere with the forward-mounted seeker and it 
is unclear if the provides sufficient forces to adequately steer the bullet. 
 
 The cRocket simulation program was developed specifically guided munitions research and 
development.  It is a ‘C’ Based language that is well documented and very portable.  The 
interface includes a standard X,Y,Z axis system. 
 Although cRocket is easy to follow and understand, the out put file can be a problem 
unless there is a thorough understanding of the source file.  This is hard to gain without 
actually redoing the code in it’s entirety. For these reasons, PRODAS, a 6-DOF program, will 
be used for further analysis.  
 
The BOOST matrix is an assembly of all the various options given to us by the customer, and 
our research.  BOOST, Barbie Outfit Organizer Slider Thing, is based on a Barbie toy.  While 
the concept is simplistic the application is ingeniously simple.  We have a on page view of all 
our options, which we can pick an choose an “outfit” for our concepts.  The following page 
show this matrix in Table 2.   
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Table 2 - BOOST Selection Matrix  

DESIGN 
ELEMENT 

Possible Attributes DESIGN 
REQUIREMENTS  

Gun 
Platform 

Single 
barrel 

Multiple 
barrels 

Multiple 
Platforms 

Other    
Utilize smallest 

existing gun 

Acquisition 
Sensor 

Radar  
(band) 

Infrared 
(wavelength) 

Multiple 
Sensors 

Other    
Maximize detection 

range 

Projectile 
< 40mm 40mm > 40mm Other    Utilize existing 

projectile 

Shell 
Casing No Casing Other     Utilize existing 

projectile 
Projectile 
Rotational 
Velocity 

None Gun-spun De-spun Other    

 

Guidance 
Concepts 

None Command 
Guidance 

Beam Rider Homing Other   
Accuracy for lethality, 

Cost 

Homing 

Passive Semi-Active Active Other    
Accuracy for lethality, 

Cost 

Homing 
Sensors 

Radar LADAR Infrared Visible Multi-
Mode 

Other  

Accuracy for lethality 

Actuators & 
Controls 

Spoilers Micro 
Thrusters 

Bent Nose Lifting 
Surface 

Body 
Flap 

Flow 
Control 

Other 

-- 
Computer & 
Electronics 

Ground 
Based 

Onboard Both Other    
-- 

Power 
Thermal 
Batteries 

Micro 
Turbine 

Supercapacitor Other    Shelf life, cost, and 
power requirements 

Warhead 

Hit to 
Kill 

Fragment Electronic Optical    
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2.0 Alternative Concepts  

2.1 Concept Synthesis 
The group approached this complex problem by stating the primary goal of using simple 
solutions to a complex problem. An analysis was done to identify the primary problems that 
needed to be addressed. The key problem identified was affecting a change in velocity of the 
bullet effective enough to achieve a kill.  
 
The baseline concept uses a semi active guidance using MMW radar to illuminate target and a 
receiver in ordnance to track target. A movable nosecone is used to achieve maneuverability. 
The nosecone is moved using piezoelectric process requiring a high voltage power source. 
Power is provided by a thermal battery and super-capacitor.  
 
The first concept uses a semi active seeker with Proportional Navigation to track target. Fins 
are used for aerodynamic stability and thrusters used for maneuvering. Power is provided by 
thermal batteries with inductively charged super-capacitors to provide initial power.  
 
The Second concept uses a semi active seeker with Proportional Navigation to track target. 
The power is provided by a micro turbine turning an on board generator. The turbine would 
burn a hydrocarbon based fuel and is capable of proving 10 watts of power.  Control is via 
arrayed micro thrusters.  
 
The Third concept uses a semi active seeker with Proportional Navigation to track the target. 
Control is provided via a moving mass at the CG of the round.  The power source is provided 
by a thermal battery paired with a supercapacitor. 
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Table 3 - Alternative Concept BOOST Attributes   

 Alternative Concepts 
 BL 1 2 3 

DESIGN ELEMENT 
    

Gun Platform 
NA Bofors Bofors Bofors 

Acquisition Sensor 
Ground based 

radar 
Ground based 

radar 
Ground based 

radar 
Ground based 

radar 
Projectile 40mm 40mm 40mm 40mm 

Shell NA L70 L70 L70 
Projectile Rotational Velocity 40Hz 1000 Hz 1000 Hz 1000 Hz 

Guidance Concepts 

Semi active Semi active, 
proportional 
Navigation 

Semi active, 
proportional 
Navigation 

Semi active, 
proportional 
Navigation 

Homing Configurations 
Strap-down  Strap-down  Strap-down Strap-down 

Homing Sensors 
Millimeter 

Wave  
Millimeter 

Wave  
Millimeter Wave Millimeter 

Wave 

Actuators & Controls 

Movable Nose Micro 
thrusters with 

Fins 

Micro thrusters Mass Shifting 

Computer & Electronics 

NA A to D card 
and DC/DC 
converter 

A to D card A to D card 

Power 

Thermal 
Battery 

Thermal 
Battery and 

Supercapacitor

Micro Turbine Thermal 
Battery and 

Supercapacitor 
Structures & Packaging NA TBD TBD TBD 

Warhead 
Fragment NA NA NA 
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2.2 Baseline Concept “Crooked Arrow”  
The Baseline Concept, “Crooked Arrow,” is the result of the primary design study based on 
the initial customer requirements.  The final Baseline design is pictured in Figure 2 with color-
coded subsystems.  Concept BOOST Attributes and First Order Engineering Data for the 
Baseline design can be observed in Tables 2 and 3, respectively.  The main functional 
components of the Baseline ECAP include the lethal mechanism, sensors and communication, 
guidance, controls, electronics, power supply, and structure.2  In the design process the 
following assumptions were made regarding the ECAP performance capabilities: the muzzle 
velocity of the projectile was assumed to be 1500 m/s, head-on target engagement, only 
engaging one target, zero radar errors, incoming target at 500 m/s, 240-mm cross-section 
target size, 10,000-g shock load, and maximum of 40-Hz roll rate.2  The Baseline guidance 
system uses an onboard seeker with terminal homing guidance and proportional navigation to 
guide the ECAP.  The onboard seeker is a millimeter wave (MMW) strap-down seeker.  The 
MMW seeker was chosen because it fit inside the 40-mm diameter ECAP, high roll rates do 
not adversely affect it, it works in a strap-down mode and can sustain gun-launch forces, and 
works in a wide range of weather conditions.  A ground-based microwave sensor was selected 
as the search radar to detect incoming threats.  Semi-active homing was chosen because the 
target tracking illuminator could be located on the ground, which would reduce the required 
ECAP power onboard the projectile.  Proportional navigation, driving the line-of-site rate to 
zero, was selected based on what industry currently uses for targets of similar size to the 
ECAP’s intended targets.2  For aerodynamic control, a spinning bullet design was used for 
stability purposes and a low drag, bent nose cone design was chosen.  The bent nose includes 
piezoelectric ceramic rods2 that control the nose deflection given the ECAP roll rate.  The 
piezoelectric rods change length when voltage is applied which changes the orientation of the 
nose.  The moveable nose can operate at rates of around 100 Hz.2  To control the ECAP, its 
orientation at any given time in flight must be known.  It was decided to measure the bullet’s 
spin rate using a MEMS accelerometer placed inside the ECAP near the central axis and 
determine the initial starting position using an imbedded transmitter in the gun launch barrel.  
Aerodynamic analysis on the bent nose configuration based on flight speed, projectile angle of 
attack, physical ECAP dimensions, maximum nose deflection angle, and center of gravity 
location were completed using Missile DATCOM and Microsoft Excel programs.  However, 
it was not concluded if the maximum 0.3-degree nose deflection would generate sufficient 
forces to control the bullet.2  For lethality, it was chosen to insert two concentric rings of mild 
steel between high explosive to create a uniform fragment distribution.2  The inner ring was to 
be composed of cylinders while the solid outer ring was to be notched to cause it to fracture 
into predefined fragments.  Detonating along the munitions centerline would cause the 
fragments to be ejected uniformly, which would maximize hit probability and form a cloud of 
debris for the target to encounter.  To size a battery for the ECAP, power requirements were 
first identified.  For power, it was determined that the seeker and control system were the two 
main users of energy in the Baseline design.  It was chosen to select a thermal battery available 
from an Eagle Picher Thermal Battery promotional CD.2  A thermal battery was selected 
because it has an acceptable shelf life, functions within the temperature and acceleration 
requirements, and is available in sizes that could fit within the 40-mm diameter ECAP.  
However, the bent-nose control design required a voltage range between 120-150 Volts,2 
which required a battery that exceeded the 40-mm diameter requirement.  It was decided to 
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exclude the power requirement of the controls from the Baseline design and select an Eagle 
Picher Thermal Battery EAP-12200 which produces a voltage range of 9 to 13-Volts and 
maintains 11-Volts for 10-seconds.2  Many issues were left unsolved in the Baseline design.  
Major shortcomings with the design that would need to be resolved include: the battery 
chosen does not supply enough voltage to run the tendons for the bent-nose control, the bent-
nose control system may interfere with the forward-mounted seeker, no research was 
completed to determine if the chosen systems and components would actually withstand the 
high launch accelerations, and the analyses performed were not representative of the complete 
system and relied heavily on assumptions.2 
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2.3 Concept 2A “Golden Child”  
Concept 2A is a 40mm round fired from a Bofors L/70 Mk 3.  This concept will use Micro 
Thrusters for maneuvering and a Semi-active guidance with Proportional Navigation.  For 
power, we will be using a thermal battery and super-capacitor.  Micro thruster are chosen 
because of their compact size and proven ability on systems like the PAC2 and 3.  This allows 
for compact control systems that should be very effective and can be placed anywhere needed 
on the airframe.   
 
The guidance scheme was chosen for simplicity.  This system also does not require large 
corrections at the time of impact, thus reducing the control authority requirements.  With 
command guidance there are also fewer parts to break, and a lower per round cost.   While 
this will raise the cost of the ground equipment, it is felt that the trade off is well worth it.  
This system will be used in all three concepts to allow the team to completely develop this 
aspect of the project. 
 
The thermal battery was chosen because of its long shelf life, and ability to be fitted to custom 
applications.  Also, the thermal battery is capable of the mass storage of energy.  This system 
does have one small problem in that a battery is incapable of supplying a large request of 
power in short time.  For this reason, we will be using the super-capacitor.  The super-
capacitor has little storage; however, it can supply the large burst of short-term power when 
ECAP system is launching.  However, the shelf life of the super-capacitor may not meet the 
Customers requirements.  
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2.4 Concept 2B – “Squibber”  
Concept 2B is a spinning, 40 mm round fired from a Bofors 40 Mk 3.  This concept will use a 
semi-active guidance using MMW radar on ground vehicles to track the target.  For power, a 
micro turbine will be used.  The micro turbine will be used to provide power the an onboard 
generator.   
 
Semi-active guidance with Proportional Navigation is again used for simplicity and because it 
would not require a large corrections near impact.  The micro turbine is used for power 
supply.  The micro turbine will burn a hydrocarbon fuel and provide about 10 watts of 
electrical power or 10 g of thrust.  Also, it only has the size of 2cm on a side and about 3mm 
thick and contains only one moving part, which is a rotating disk 8mm in diameter and about 
1mm thick.  However, the problem with the micro turbine is that the technology is not mature.   
 
The start up time could be a large problem for this application because of it limited translation 
maneuverability, correction to flight need to begin as soon as possible. One solution to this 
problem is to use a peso-generator and capacitor combination to supplement power until the 
thermal battery is activated. 
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2.5 Concept 2C – “Motion Sickness”  
Concept 2C is a spinning, 40 mm round fired from a Bofors 40 Mk 33. This concept will use a 
shifting a mass at the center of gravity for maneuvering and Command/Proportional 
Navigation guidance. For power, a thermal battery will be used along with a supercapacitor.  
Along with a thermal battery, a supercapacitor will offer a small, reliable solution for the 
short-term power needs of the system during the battery replacement, or in the case of battery 
failure. 
 
Shifting a concentrated mass from on side of the other of a spinning round can produce a net 
translation any direction normal to the rotation of the round. The original concept was to use 
the centrifugal forces of an off balance rotation to provide a net force in the direction of the 
desired translation. As long as the mass was being shifted to the side of the desired translation, 
the spin will cause a force in the same direction. After modeling the system in A.D.A.M.S. it 
was determined that the forces required to shift the mass from side to side generate much 
more translation forces than the centrifugal forces. The forces could be predictable generated, 
but it is still limited to a translation force. Any attempt at using shifting masses to generate a 
rotation and change of direction would result in causing the round to become unstable. 
 
Semi-active guidance with Proportional Navigation is again used for simplicity and because it 
would not require a large corrections near impact.  The thermal battery is chosen again for its 
long shelf life and its proven use in similar applications. The start up time could be a large 
problem for this application because of it limited translation maneuverability, correction to 
flight need to begin as soon as possible. One solution to this problem is to use a peso-
generator and capacitor combination to supplement power until the thermal battery is 
activated. 
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Figure 2. Baseline “Crooked Arrow” 

 

 
 
 

Figure 3. Concept 2A “Golden Child”  
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Figure 4. Concept 2B “Squibber”  
 

 
 

Figure 5. Concept 2C “Motion Sickness”  
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Table 4 - First Order Engineering Data Table  

Parameter Units Baseline 2A 2B 2C 
Projectile Data      

Projectile Diameter mm 40 40 40 40 
Projectile Length mm 259 207.492 207.492 207.492 
Projectile Mass kg 1.38 0.968 0.962 1.062 
Muzzle Velocity m/s 1500 1100 1100 1100 

Proportional Navigation 
Constant 

 4 4 4 4 

Maximum Acceleration, x m/s2 0 0 0 0 
Maximum Acceleration, y m/s2 98.1 39.24 39.24 39.24 
Maximum Acceleration, z m/s2 98.1 39.24 39.24 39.24 

Drag T/F T .473 .205 .205 
Battery Power Time sec 1.0 .02 .02 .02 

4-kM, Intercept 
Target Altitude, 1000 m 

     

Launcher Elevation Angle deg 7 7 7 7 
Launcher Elevation Error deg 0 0 0 0 

Shot Path m 2236  2236 2236 2236 
Time of Flight sec 5.491 .257 .257 .257 

Closest Approach m 2745 0,0,0 0,0,0 0,0,0 
Closing Velocity m/s 1960 1987.044 1987.044 1987.044 
2-kM, Intercept 

Target Altitude, 500 m 
     

Launcher Elevation Angle deg 7 7 7 7 
Launcher Elevation Error deg 0 0 0 0 

Shot Path m 1118 1118 1118 1118 
Time of Flight sec 1.745 .129 .129 .129 

Closest Approach m 873 0,0,0 0,0,0 0,0,0 
Closing Velocity m/s 1781 1980.165 1980.165 1980.165 

0.5-kM, Intercept 
Target Altitude, 100 m 

     

Launcher Elevation Angle deg 7 7 7 7 
Launcher Elevation Error deg 0 0 0 0 

Shot Path m 510 510 510 510 
Time of Flight sec 1.340 .032 .032 .032 

Closest Approach m 670 0,0,0 0,0,0 0,0,0 
Closing Velocity m/s 1993 1987.044 1987.044 1987.044 



IPT 2  Competition Sensitive until May 1, 2001 

 15

3.0 Selection of Final Concept  
Using the customers required product attributes specified in the CDD document a table was 
created. This table lists the four concepts, the baseline and the three team developed concepts. 
The four concepts are evaluated for ability to satisfy requirement and assigned a yes, no or 
maybe rating.  
 
Based on the criterion our selected concept is concept A. This concept is the most likely 
candidate to successfully fulfill customer’s requirements. The deciding factors where tech 
maturity and predicted maneuverability. 
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Table 5 - ECAP Concept Selection Matrix against a Baseline Threat [Page 15] 

CDD Atribute Baseline XA XB XC  CDD Requirement 
2 km Threshold; Maximum Range of 

Threat 
4 km 3km 6km 6km 

4 km Objective; 
Minimum Range of 
Threat 

0.5km 0.5km 0.5km 0.5km 0.5 kM 

Altitude of Threat 500m 100m - 
1000m 

100m - 
1000m 

100m - 1000m 100 m to 1000 m 

Projectile Dia. 40 mm 40 mm 40 mm 40 mm 40 mm 

15 Shots Threshold 90 % Probability of kill 
Accuracy 

NE NE NE NE 
10 Shots Objective 

12 Targets; Total Targets 1 10 10 10 

4 s. Int 
Closest Approach 0 mm 0,0,0 0,0,0 0,0,0 Hit-to-Kill (140 mm) 

65 km/hr sustained; Crosswind NE NE NE NE 
83 km/hr gust 

Gun System NE Bofors L/40 
Mk3 

Bofors 
L/40 Mk3 

Bofors L/40 
Mk3 

MK 44 or Alt  

Environmental NE NE NE NE Military 
Environments 

Storage/ Trans. NE NE NE NE Military 
Environments 

Reliability/ Safety NE NE NE NE Military 
Environments 

OTHER            

Cost Med Low High Med Low, Med, High 

Threshold: 
Reported 

Manufacturability Low Med Med Low 

Objective 
Demonstrated   
Threshold: 
Reported 

Tech. Maturity Batteries All 
Components 

Currently 
Available 

Micro 
Turbine 

Still 
Prototypes 

Manufacturing 

Objective C.O.T.S.  

Total Score 73 100 81 82 Normalized to 100 
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4.0 Phase 3 Plan  

4.1 Phase 3 Issues  
The key issues that must be addressed are advanced and defined (physical and functional) 
performance of the selected concept.  According to the Concept Document Description, the 
concept should be 40 mm in diameter with 259mm in total length.  This requirement brings up 
the first issue of finding the battery that meets the specifications.  The design team, CCDS, 
will use the thermal battery4 and super-capacitor5.  Super-capacitor will offer a small, reliable 
solution for the short-term power needs of the system during the battery replacement, or in 
the case of battery failure.  Also, micro turbine is another issue to be more developed. 
   
Another CDD requirement is that the concept should be able to maintain accuracy efficient to 
achieve greater than 90% probability of hit of the target, which is a 240 mm rocket.  The 
seekers & guidance discipline team is developing more advanced technology on semi-active 
guidance with Proportional Navigation.   
 
The difficulty of simulation points out an issue of testing the concept.  The more powerful 
simulation program, PRODAS, will be used that will take an account of 6-Ds when the 
concept is launched.   

4.2 Phase 3 Schedule  
There will be more developmental process in phase three with chosen concepts.  The 
specifications and availabilities of each concept will narrow down the results.  Then, 
simulation and testing will determine which concept will fit the best for our goal.   
 

Table 6 – Phase 3 Schedule  

X = To be Completed by Noted Week 
 

Activity Week 1 Week 2 Week 3 
(Spring 
Break) 

Week 4 Week 5 Week 6 

First Design Iteration X      
Concept Refinement  X     

Final Design Assessment     X  
Prototyping 

Manufacturing 
    X  

Final Report 
Compilation 

     X 
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5.0 List of Symbols and Acronyms  
Table 7 – List of Symbols and Acronyms [list alphabetically] 

Symbol/Acronym Units Description 
BOOST  Barbie Outfit Organizer Slider ThingTM 
BL  Baseline 
CDD  Concept Description Document 
ECAP  Enhanced Counter Air Projectile 
IPT  Integrated Product Team 
NE  Not Evaluated 
UAH  The University of Alabama in Huntsville 
MMW  Millimeter Wave 
DATCOM  Aerodynamic Simulation 
ADAMS  Simulation/Modeling Software 
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Instructor Grading Guideline for Phase 2 White Paper  
 
Categories Points Description Excellent
Concept 
Synthesis  

 Do the attributes selected for each alternative logically fit together? 
Did the team examine a suitable breath of alternatives? 

20 

Technical 
Clarity and 
Credibility 

 Could the results be reproduced with the information provided? 
Are the required technical results reasonable and complete? 
Are unusual results recognized or highlighted? 

20 

Assessment 
Logic 

 Is the assessment method clearly explained?  
Is the assessment and selection method logical? 

20 

References  Are there numbered citations at the appropriate point in the text? 
Are the endnotes complete enough to be independently acquired?   

20 

 Clarity of 
Explanations 

 Can the reader clearly understand the meaning of the paragraphs?      
Is the writing free of mechanical errors? (Spelling, grammar, etc.) 

10 

   Format 
Compliance 

 Does the document present the information in the required format 
(order, style, page location, units) 

10 

    Total     
Early 
Submissions  

 10% per hr up to 3 hrs  

Late 
Submission  

 10% per hour up to 10 hours.   

Plagiarism   (50% Deduction) “… use of any other person’s work (such work need 
not be copyrighted) and the unacknowledged incorporation of that 
work offered in fulfillment of academic requirements.1 

 

Final Total    
 

                                                
1 UAH Student Handbook 2002-2004, page 93. 



IPT 2  Competition Sensitive until May 1, 2001 

IPT 2004 Phase 2 - Review Team Feedback Form  
 
Team X, Reviewer Y 
 
Category    Description 
   Concept Synthesis Superior Adequate Not 

Responsive 
Do the attributes selected for each alternative logically fit together?
Did the team examine a suitable breath of alternatives?

    Technical Clarity and Credibility Superior Adequate Not 
Responsive 

Could the results be reproduced with the information provided?
Are the required technical results reasonable and complete?

    Assessment Logic Superior Adequate Not 
Responsive 

Is the assessment method clearly explained? 
Is the assessment and selection method logical?

    Evidence of Teamwork Superior Adequate Not 
Responsive 

Are the ideals presented well integrated?
Are the details of the document internally consistent?

    Potential Viability of Assessing  
    Selected Concept 

Superior Adequate Not 
Responsive 

Are the technological levels of the selected concept mature enough f
adequate phase 3 assessment? 

Overall Rating Superior Adequate Not 
Responsive 

Comments: 
 
 
 
 
 
 
 

 
 


