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MODA Example Projects

* This presentation illustrates the usage of the Multiple-Objective Decision Analysis
(MODA) process in two Unmanned Aerial Vehicle (UAV) Studies described in
» Cilli, M. (2016) Improving Defense Acquisition Outcomes Using an Integrated Systems
Engineering Decision Management (ISEDM) ApprOGCh, https: //www.researchgate.net/publication/XXX
» Small, C. (2018) Demonstrating Set-Based Design Techniques - A UAV Case study,

https: //www.researchgate.net/publication/XXX

* First, the two different UAV Studies are briefly summarized

» The two studies differ primarily in the Value Hierarchy developed for each study
» Which then, of course, affected the remainder of the analysis

* Then, a summary of the MODA process is presented

* Finally, example artifacts from the two studies are used as illustrations of the
kinds of artifacts that might be generated in a typical MODA study

* The purpose is to give students an idea of
» The kinds of artifacts that are generated in a typical MODA study
* What kind of data is needed to generate the artifacts and support the study
» How data in the artifacts is arranged (how the artifacts look)
» How the artifacts fit into the MODA process

© Copyright 2022 John G. Artus www.jgartus.net


https://www.researchgate.net/publication/XXX
https://www.researchgate.net/publication/XXX

Comparison of Qualitative Models

between the Two Studies




omparison of Value Hierarchies

11
Be Soldier
Transpaortable

111
Avoid Impeding
Soldier Endurance

112
Avoid Impeding
Soldier Sprint

113
Avoid Impeding
Soldier lump

1.2
Maneuver
to and Dwell at
Area of Interest

1.21
Reach Areas of
Interest Quickly

122
Reach Distant
Areas of Interest

1.23

Dwell @ Area of
Interest for
Extended Periods
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Stakeholder Value

1
Functional
Performance

13
Collect ISR Infa

131

Be Responsive to a
Variety of ISR Data
Requests

13.2

Collect High
Quality Imagery
During Daytime

1.3.3

Collect High
Quality Imagery at
Night

1.3.4

Collect High'
Quality Imagery in
Obscured
Environments

2

Development Duration

1.4
Securely
Exchange
Info w/
Command
Station

14.1
Exchange Info
Across Various
Terrains &
Geometries

1.4.2
Send ISR data
quickly & reliably

143

Avoid spoofing,
jamming, or
intercept

3
Life Cycle
Costs

15
Be
Recoverable

& Tamper Resistan(]

151

Enable High
Probability of
Recovery

1.5.2

Render System
Useless Upon
Enemy Capture
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Comparison of Value Measures

1.1 Be Soldier
Transportable

1.2 Maneuver to and
Dwell at Area of
Interest

1.3 Collect ISR Info

1.4 Securely
Exchange Info w/
Command Station

1.5 Be Recoverable &
Tamper Resistant
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1.1.1 Avoid Impeding Soldier Endurance

1.1.2 Avoid Impeding Soldier Sprint

1.1.3 Avoid Impeding Soldier Jump

1.2.1 Reach Areas of Interest Quickly

1.2.2 Reach Distant Areas of Interest

1.2.3 Dwell @ Area of Interest for Extended
Periods

1.3.1 Be Responsive to a Variety of ISR Data
Requests

1.3.2 Collect High Quality Imagery During
Daytime

1.3.3. Collect High Quality Imagery at Night

1.3.4 Collect High Quality Imagery in Obscured
Env.

1.4.1 Exchange Info Across Terrains &
Geometries

1.4.2 Send large volumes of data quickly &
reliably

1.4.3 Avoid spoofing, jamming, intercept

1.5.1 Enable High Probability of Recovery

1.7.2 Render System Useless Upon Enemy
Capture

Measure: % decrease in sustainable march
speed

Measure: % increase in soldier sprint time

Measure: % degredation in soldier jump height

Measure: Max flight speed (km/hour}

Measure: Maximum cperational range (km)

Measure: Operational Endurance (hours)

Measure: |SR Data Reqguest Responsiveness
Index

Measure: TTP rating per NV-IPM @ 3000m full
light

Measure: TTP rating per NV-IPM @ 3000m low
light

Measure: TTP rating per NV-IPM @ 3000m w/
smoke

Measure: BLOS comms capable (yes/no)

Measure: High data rate payload comm link?
(¥/M)

Measure: Digital C2 link? (Y/N) Digital Payload
Com link? {Y/N)

Measure: Subjective assessment of landing
scheme

Measure: Command self destruct feature?

Be Transportable

Be transportable

UAS Weight (lbs.

Maneuver to, Scan Across, and Dwell at Area of Interest

Maneuver to, scan across, and dwell at area of interest
Time required to fly 10km (Mins)

M d dwell at t

T Bm X :
Function Maneuver to, scan across, and dwell at area of interest

Time required to scan a 5km X 5km box during the night (Mins.

Maneuver to, scan across, and dwell at area of interest
well time (Mins.)

Be Survivable

Bo Suniveble
Percieved Area of SUAV at Operating Altitude (1"2)

Avoid Friendly Helicopter Airspace

Detect Enemy Activity

Probability of detection-Detect Vehicular Activity in Daylight [0.0 - 1

Detect Enemy Activity

Probability of detection-Detect Human Activity at Night [0.0 - 1.0]

Detect Enemy Activity

Value Measure

Probability of detection-Detect Vehicular Activity at Nig
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Summary of the MODA Process

as described in Cilli Study




Cilli Study MODA Process Overview

1. Develop Value (Objectives)
Hierarchy

2. Develop Alternatives

3. Incorporate Value Hierarchy and
Alternatives into Assessment
Flow Diagram

4. Develop Measure Scorecard
5. Develop Value Functions

6. Apply Value Functions to Measure
Scorecard to produce Value
Scorecard

/. Develop Weights

8. Apply Weights to Value Scorecard
to produce Value Scatterplot

© Copyright 2022 John G. Artus www.jgartus.net 7






Develop Value (Objective) Hierarchy

» As seen in previous chart for Cilli Study...

1

Functional
Performance

Stakeholder Value

2
Development Duration

3
Life Cycle
Costs

I—I_II—I—I

11
Be Soldier
Transportable

111
Avoid Impeding
Soldier Endurance

1.1.2
Aveoid Impeding
Soldier Sprint

113
Avoid Impeding
Soldier Jump

1.2
Maneuver

to and Dwell at
Area of Interest

1.2.1
Reach Areas of
Interest Quickly

1.2.2
Reach Distant
Areas of Interest

1.2.3

Dwell @ Area of
Interest for
Exterided Periods
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13

Collect ISR Infa

1.3.1

Be Responsive to a
Variety of ISR Data
Requests

1.3.2

Collect High
Quality Imagery
During Daytime

1.3.3

Collect High
Quality Imagery at
Night

1.3.4

Collect High
Quality Imagery in
Obscured
Environments

1.4
Securely
Exchange

Info w/
Command
Station

1.4.1
Exchange Info
Across Various
Terrains &
Geometries

1.4.2
Send ISR data
quickly & refiably

1.4.3

Avoid spoofing,
jamming, or
intercept

15
Be
Recoverable
& Tamper Resistant

151

Enable High
Probability of
Recovery

1.5.2

Render System
Useless Upon
Enemy Capture

val

e Scatterpiot
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Develop Alternatives

* In the Cilli Study, the options considered for each system
element were identified

* Here, for the Air Vehicle

Air Vehicle
Propulsion  Energy Prop Wing  Wing Fin Airframe
_ Size & o Actuators ' Autopilot | Launch
System Source Location Span Config. Config. Material

Electric Li-lon i Twin Boom Electro- Graphite |Pre-Program,

300w Battery Conv. magnetic Epoxy Auto Hand

Electric Li-S " Canard invertad v Hydraulic Aramid Semi- Tensioned
e00W Battery Y Epoxy Auto Line

Piston Engine Fuel Cell Tandem Boron Remotely Gun
2.5HP Wing Epoxy Piloted Launch

Piston Engine i Three Fiberglass
4.0HP Surface Epoxy

1P-8 Fuel Cruciform

© Copyright 2022 John G. Artus

Objectives

Hierarehy
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Develop Alternatives (continued)

* In the Cilli Study, the options considered for each system
element were identified, here for the

* ISR Collecting Payload
« Communication Links
e Ground Elements

ISR Collecting Payload Communication Links | Ground Elements

Pan-tilt

Roll-tilt

Pan-
tilt-roll

© Copyright 2022 John G. Artus

4
Megapixel
Daylight
Camera

8
Megapixel
Daylight
Camera

Small Fixed
Antenna transmit
analog data direct

to GCS
(VHF or UHF)

Small, Fixed, Non-
Cooled pointing Antenna
320 x 240 transmit digital
MWIR data to LEO
Satellite
(L Band)

Cooled,
640 x 480
MWIR

Cooled
1280 x 720
MWIR & LWIR

Uncooled
1024 x 768
MWIR & LWIR

Small Fixed
Antenna
transmit analog
data direct to
GCS
(VHF or UHF)

Small, Fixed,
Mon-pointing
Antenna
transmit digital
data to LEO
Satellite
(L Band)

Mech. Steerable
parabolic dish
transmit digital
data to GEO
Satellite
(Ka or Ku Band)

Electronically
Steered Phased
Array Antenna
transmit digital

data to GEO

Satellite
{Ka or Ku Band)

Ruggedized

Keyb d
Laptop eyboar

Dipole

Parabolic Wearable

Joystick
Reflector Computer ¥

Touchscre
en

Stylus

User
Sensor EO Command & . : _
| Payl i Ant { ot u t P
Actuation S R Imager Control Link ayload Link ntenna omputer E;:s;.::e ower

Generator

Battery +
Generator

Battery +
Backup
Batteries

~

> 2 d
Measute scoreca”
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Develop Alternatives (continued)

dentification of system element options led to the
lopment of the 12 study alternatives

Subsystem / Component

Aidr Vehicle

1
Buzzard I

2

Buzzard 11

Design Choice

Design Choice

Propulsion System

Electric 300W

Electric 300W

Electric 300W

Electric 300W

Energy Source

Li-lon Battery

Li-lon Battery

Li-S Battery

Li-S Battery

Prop Size & Location

18" Rear

18" Rear

20" Rear

20" Rear

Wing Span

o

.

o

>

69

69

Wing Configuration

Canard

Canard

Conventional

Conventional

Fin Configuration

Inverted WV

Inverted V

Twin Boom

Twin Boom

Actuators

Electromagnetic

Electromagnetic

Electromagnetic

Electromagnetic

Aldrframe Material

Graphite Epoxy

Graphite Epoxy

Graphite Epoxy

Graphite Epoxy

Autopilot

Semi-Auto

Semi-Auto

Remotely Piloted

Remotely Piloted

Launch Mechanism

Hand

Hand

Hand

Hand

ISR Collecting
Payload

Sensor Actuation

Fixed

Fixed

Fixed

Fixed

EO Imager

4 MP

4 MP

4 MP

4 MP

IR Imager

320 x 240
MWIR

640 x 480
MWIR

320 x 240
MWIR

640 x 480
MWIR

Communication Links

Command & Control
Link

Fixed VHF

Fixed VHF

Fixed VHF

Fixed VHF

Payload Data Link

Fixed VHF

Fixed VHF

Fixed VHF

Fixed VHF

Ground Elements

Antenna

Dipole

Dipole

Dipole

Dipole

Computer

Laptop

Laptop

Smartphone

Smartphone

User Input Device

Keyboard

Kevboard

Jovstick

Joystick

Power

© Copyright 2022 John G. Artus

Battery + Spare

Batterv + Spare

Battery + Spare

Batterv + Spare

Objectives wierareh

value scaﬂev?“’\

ard
Measure scorec
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Develop Alternatives (continued)

dentification of system element options led to the
velopment of the 12 study alternatives

Subsystemn / Component
Air Vehicle

Crow |

Design Choice

]
Crow 11

Design Choice

Propulsion System

Electric 600W

Electric 600W

Electric 600W

i . = — es;m:;'d
Electric 600W e valu

Energy Source

Li-lon Battery

Li-lon Battery

Li-S Battery

Li-S Battery ; '

Prop Size & Location

22" Rear

22" Rear

20" Rear

Wing Span

8]

6

20" Rear

(&)

69

Wing Configuration

Tandem Wing

Tandem Wing

Conventional

Conventional

d
asure SCOFECA

Fin Configuration

V Tail

v Tail

Twin Boom

Me:
Twin Boom

Actuators

MEMS

MEMS

Electromagnetic

Electromagnetic

Adrframe Material

Graphite Epoxy

Graphite Epoxy

Graphite Epoxy

as Hiel archy

Graphite Epoxy

Autopilot

Semi-Auto

Semi-Auto

Remotely Piloted

o.mecuv
Remotely Piloted

Launch Mechanism

Hand

Hand

Hand

Hand

ISR Collecting Payload

Sensor Actuation

Pan-tilt

Pan-tilt

Pan-tilt

EO Imager

8 MP

a3 MP

8 MP

Pan-tilt ]
8 MP

IR Imager

1280 x 720
MWIR &
LWIR
cooled

1280 x 720
MWIR &
LWIR
uncooled

1280 x 720
MWIR & LWIR
cooled

1280 x 720
MWIR & LWIR
uncooled

Commmunication Links

Command & Control
Link

Fixed VHF

Fixed VHF

Fixed VHF

Fixed VHF

Pavload Data Link

Fixed VHF

Fixed VHF

Phased Arrayv Ka

Phased Array Ka

Ground Elements

Antenna

Dipole

Dipole

Dipole & Dish

Dipole & Dish

Computer

Laptop

Laptop

Laptop

Laptop

User Input Device

Kevboard

Kevboard

Joystick

Jovystick

Power

© Copyright 2022 John G. Artus

Battery + Spare

Battery + Spare

Battery + S

Battery + Spare
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Develop Alternatives (continued)

dentification of system element options led to the
avelopment of the 12 study alternatives

Subsystem / Component
Air Vehicle
Propulsion System

9
Robin I

Piston 2.5 HP

10
Robin II

11
Dove I

12

Dowve 11

Energy Source

JP-8

Piston 2.5 HP

Piston 4.0 HP

Prop Size & Location

JP-8

JP-8

Piston 4.0 HP

Wing Span

26" Front
89

26" Front

28" Front

JP-8
28" Front

Wing Configuration

89

99

Fin Configuration

Conventional
H Tail

Conventional

Conventional

99

Conventional

Actuators

H Tail

Cruciform

Adrframe Material

Hwvdraulic
Fiberglass

Hydraulic

Hvdraulic

Cruciform
Hvdraulic

Epoxy

Fiberglass
Epoxy

Fiberglass

Fiberglass

Autopilot

Launch Mechanism

Remotely
Piloted

Remotely
Piloted

Epoxy
Remotely
Piloted

Epoxvy
Remotely

ISR Collecting Payload

Tensioned Line

Tensioned Line

Tensioned Line

Piloted
Tensioned Line

Sensor Actuation

Pan-tilt

EO Imager

Pan-tilt

Pan-tilt

8 MP
1280 x 720

8 MP

8 MP

Pan-tilt
8 MP

IR Imager

Communication Links

MWIR & LWIR
cooled

1280 x 720
MWIR & LWIR
uncooled

1280 x 720
MWIR & LWIR
cooled

1280 x 720
MWIR & LWIR

Command & Control

uncooled

Link

Fixed VHF

Fixed VHF

Fixed VHF

Fixed VHF

Payload Data Link

Ground Elements

Elect. Steered
Phased Array Ka

Elect. Steered
Phased Array Ka

Mech. Steered
Dish Ka

Mech. Steered
Dish Ka

Antenna

Computer

Dipole
Laptop

Dipole

Dipole & Dish

Dipole & Dish

User Input Device

Laptop

Laptop

Power

Kevboard

Battery + Gen.

Kevboard

Jovystick

Laptop
Jovstick

© Copyright 2022 John G. Artus

Battery + Gen.

Battery + Gen.

Battery + Gen.
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7

Incorporate Value Hierarchy and Alternatives into
Assessment Flow Diagram

Functional Performance Objectives

Legend Be

D. ¥ el a i wi th uneertsl ety s Maneuver 1o, seanscross, and dwell

Be survivable Detect cnemy activity
hle ot ares of mierest ° .
D Caloulation without umcertainty |HII'I.| 1k
Calcis 3
"

':":"/”‘:r~>t;‘;';,)——

— ard
- e (e BeOTEC

- —;;':'./ vai

Model-Based Systems =
= Engineering (MBSE), ey FUDESOS- )

| [ | Lab Testing, Field —
ela ty Laber 5 . %: ard
TR Frobabiity | Mours Testing, Operational : o aaure 5207
:””’”"""" Data, etc, are used , :

to determine the

Night

Al i yoait
uted

B Uncortainty Pasaimeters

Life Cycle Costs
Devebopment Schedule Duration

Dretect Humun
Bruring Daylight
During the Daylight
Detect Humun

*| During the Night

detected by eoemy
helicopter arspace

(pounds)

Drwell ol aren of
Avoid being
Avoid friendly
During the

) Oetign Farameters

o| Ar Vehiole weight
Le| Detect Vehicle

I-—p Detect Vehicle

*
=
|

ves Hief archy

System Sennor Ground
| Wnigh I S ithim ) and
Grownd EQ Prababiley
Coverage Rote of Detection I
Peicelved
i

!
esicod performance of the ovject
Al ‘ system under each S

possible component ;
| . . ~
T configuration

Reliability

| |
Availability -]

srating Altitude ?

Wingspan ' Alternative Component Configurations

Air Vehicle 'EO Paramoters

Engipe Type

The purpose here is to show how each
system component contributes to the
e _ assessment of value measures

IR FOV | This Assessment Flow Diagram comes
from the Small Study

© Copyright 2022 John G. Artus www.jgartus.net
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evelop Measure

corecard

1.1 Be Soldier
Transportable

1.1.1 Avoid Impeding Soldier Endurance

1.1.2 Avoid Impeding Soldier Sprint

1.1.3 Avoid Impeding Soldier Jump

Measure:. % decrease in sustainable march
speed

Measure: % increase in soldier sprint time

Measure: % degredation in soldier jump height

1.2 Maneuver to and
Dwell at Area of
Interest

1.2.1 Reach Areas of Interest Quickly

1.2.2 Reach Distant Areas of Interest

1.2.3 Dwell @ Area of Interest for Extended
Periods

Measure: Max flight speed (km/hour)

Measure: Maximum operational range {km)

Measure: Dperational Endurance (hours)

1.3 Collect ISR Info

1.3.1 Be Responsive to a Variety of ISR Data
Reqguests

1.3.2 Collect High Quality Imagery During
Daytime

1.3.3. Collect High Quality Imagery at Night

1.3.4 Collect High Quality Imagery in Obscured
Enwv.

Measure: |SR Data Reguest Responsiveness
Index

Measure: TTP rating per NV-IPM @ 3000m full
light
Measure: TTP rating per NV-IPM @ 3000m lows
light

Measure: TTP rating per NV-IPM @ 3000m w/
smoke

1.4 Securely
Exchange Info w/
Command Station

1.4.1 Exchange Info Across Terrains &
Geometries

1.4.2 Send large volumes of data quickly &
reliably

1.4.3 Avoid spoofing, jamming, intercept

Measure: BLOS comms capable (yes/no)

Measure: High data rate payload comm link?
Y/ M)

Measure: Digital C2 link? (¥/N) Digital Payload
Com link? {Y/N)

1.5 Be Recoverable &
Tamper Resistant

© Copyright 2022 John G. Artus

1.5.1 Enable High Probability of Recovery

1.7.2 Render System Useless Upon Enemy
Capture

Measure: Subjective assessment of landing
scheme

Measure: Command self destruct feature?

vahio seatterpiol

Weights_

card

Oh]ecuves Hneralchy

These are the value measures
from the Cilli Study by which the
alternatives will be measured

www.jgartus.net




s

Develop Measure Scorecard

vkl [mpeding

4

I' )
g

Reach Areaaf Inte rest {10km ) Quickly

Distant Areas of Interest

ty af 1SR Data Requests

Send ISR Imagery Quickly am Reliahby

chedule Duration

© Copyright 2022 John G. Artus

Value
Measures

SMEs determine the
value scores for each

configuration for each
value measure

Hierarehy

Objectives

www.jgartus.net
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Develop Value Functions

Walk Away: stakeholder will dismiss an alternative if it fails to meet at least this level regardless
of how it performance on other value measures (0 points).

Marginally Acceptable: Stakeholder begins to become interested and beyond this point the
perceived value increases rapidly (10 points).

Target: Desired level (50 points)

Stretch Goal: Improving beyond this point is considered gold plating so there is very little available
value between this point and meaningful limit (90 points).

Meaningful Limit: Theoretical limit or known practical limit beyond which would be considered
nonsense (100 points).

Functional Performance
Be Transported Fly Collect Communicate End
—
2
g ”
E o -
= =} &
= & T 8
Z £ = 2
g = 3 3
El E 8 = o -
3 = i < e = scoretﬁ'd
- 5 e b= “ = &= Measure
25 = 2 o = 5 = &
> = [=] z 3 2 = | B ]
= (o] = o % = = = = =
o o =} £ & g = 2 i k3
2 2 o = e o = = ird o
Value = & @ S | 2|2 | & |2 | E z | 2
B - = = = a 2 = ) = g g &5} < Hierarehy
=5 = [=% = 5 b = . | = Q = ectves
M = = g E 2 ] B & g =2 g = o = ob)
easures g < El = ) = & ) % = = 5 = 2
(s3] vl - =] = ) & T 5 Al =5 =] =
w o s = = 7 L) = g o = = = : = -
5 o 5 = — i) =} g E B - =] = = @ Anernatives
5 5 5 = =} g & = = . % 3 E = 2 =
A ,é = v @ z - = = > 4 o E B Tj
2 Z 2 5 = =] il = = = =t x = ] 5
“ v v = 2 L = = = = 5 & = 2 =
=i} 1) =) i < = = = = = < a e ]
E = £ = = 9 ) & | & | & o | & = g
3 ks 3 < =] 1 = = P ~ = a8 = e 5
s s = s 7 =) b B = o S0 =
<% o, [ 3 5 < = Ey 5 2P o = 4 Y i3
5 5 g o e ] = = 2 =
E E E - 2 fa =) = m e iy (21 =1 = v
£ | il < (=] = 3 5 = 5 £ %] @ o 5
= - ~ = = — q o L —_
E|E|E| S8 | Bl | 2|5 |2 |2 |=|% z | Z
g 2 £ = = = S 2 = = &
- - = bt 9 = L7} =] [=] =] I D - = @
<< << < [ = (=] | (&) o o] [#5] (7] =< [5%) =1
Name Yo % % min | km hrs Vi P, Ps AD | % yn

5 a

f'
Marginally 15
Acceptable -

Value Scores

Value of the
Value Measure

X-Axis of
Value Function

Used in each Individual
© Copyright 2022 John G. Artus Value Measure

Value Score
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Develop Value Functions (continued)

BEACH AREA OF INTERLST (LOUM) QrmCaly

B RESPONSIE TO A VARETY OF 158 DATA
MMOUIsTS

COLLECT »aGas QUALITY INAGLRY N
OMCUMED ENVIROAAM NTS

© Copyright 2022 John G. Artus

AVOND AAFT DANG, LON Dot B | NDE R ANCE

PEACH DOLTANT ARTAS OF sNTIRESY

-—

COLLICT »0Cow QUALITY MAALE NY DURING
DAy

ENASLE WGH FROBAMMUITY OF RICOVE RY

AVOID WA DG L0 Ont R pUSS P

OWITLLAT ARLA OF INTERESY

COLLICT MaCon QUALITY MAALL Y DUSENG
Nt

SEND IR VAGE EY QUACKLY AND N LMY

These are the resulting value
functions from the Cilli Study

One for each value measure

www.jgartus.net
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Apply Value Functions to Measure Scorecard

_to produce Value Scorecard

A Value

| AEE I EAE AN Measures

el 212 el 222 a2 22| These are the resulting values
= = bl B el R, e s M L - They are determined by using
il o o Rl R = the value functions for each
o G ¢ s w8 oD @ w A w = value measure to convert the

N e e value scores to values (0-100)

= E K 4] 5 L] LTS 1E 18 1 a0 1 G0 a3 7

One value for each alternative
for each value measure

B- 0 LS

;..:. 7 = 8 m o= W s & W o = w0

Eal Rl oo s0 DT o w0 (e 30 = = @ ]

B A =l @
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D
Develop Weights

Weight Importance
A

Crltical to mission Important to mission F:xable with dollars

e 5 B R 5 i

Probability of Probability of

detecting a detecting a
vehicle night human day
Probability of

Time Required to
scan night

Time Required to

Significant impact of detecting a Pl

performance variation vehicle day
Probability of Difference from

detecting a ; attack helicopter
altitude

[ R
Tltmil ref;;red Percieved Area of
e it 08\ suAv at Altitude
: ; o (Mins)
Some impact of site variation
Dwell Time ’
0.08
{Mlns]

UAS nght

_ |~
Minor impact of site variation —_-_'--‘—--
- ' [/ [\ | | |

human night

piagra™

pgsessme™ o

Weight Variation

Raw Weights Normalized Weights

All normalized weights must sum to 1
www.jgartus.net 21
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Develop Weights (continued)

Avoid Impeding Soldier Endurance I'! ‘
Avoid Impeding Soldier Sprint |'! Zz l
Avoid Impeding Soldier Jump I'! ZZ |

Reach Area of Interest Quickly [# I E
Reach Distant Areas of Interest ! | .; J

Dwell at Area of Interest '.?

Be Responsive to a Variety of ISR Requests I'! ! -
Collect High Quality Imagery During Day _7 o
Collect High Quality Imagery at Night I'!E-

Collect High Quality Imagery In Obscured Environments I'!!-

Exchange Info Across Terrains and Geometries I'! E

Send ISR Imagery Quickly and Reliably I'!

Avoid Jamming, Spoofing, or Comm Intercept I'! \

Enable High Probability of Recovery [} I E
Render System Useless Upon Enemy Capture L___

All normalized weights must sum to 1
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Apply Weights to Value Scorecard

. T Pigeon | Robin |
Crow Il

Pigeon Il

Cardinal 1l

‘H Cardinal |
B dil
. Buzzard |

FUNCTIONAL PERFORMANCE

4 6 8
LIFE CYCLE COSTS ($B)

This is the final product of the MODA Study

This is produced by using the Additive Value Function to come up
with a final value for each alternative

The alternatives are plotted using their final values versus cost to
determine which alternative has the best value for the least cost
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