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DETERMINING CONNECTIVITY:
MODELS MUST ACCOUNT FOR MANY FACTORS
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DEPENDS UPON: SIGNAL PROCESSING, POWER, ANTENNAS,
PROPAGATION PATH LOQSQ, NOISE & OTHER FACTORS ¢
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Current Operational Considerations

Determining Connectivity (examples):

MEASURES

PACKETS/
MESSAGES

NOISE
INPUT
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RADIO END | = INPUT

TOMA MODELS 07710417

Measuring the Receiver Operating Characteristic (ROC)

(Could have multiple ROCS depending on the design.)
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Current Operational Considerations

Determining Connectivity (examples):

Probability of
Communications
PCOM (%)

. 0
8 9 10 11 12 13 SNR (dB)

Receiver Operating Characteristic (ROC)
- for a Soft Decision Receliver (Less DSP)
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Current Operational Considerations

Determining Connectivity (examples):

Probability of
Communications
PCOM (%)

RO Characteristic 0&/21/18

1 2 SNR (dB)

Recelver Operating Characteristic (ROC)
- for a Hard Decision Receiver - (More DSP)
-and Much improved SNR - (Better ASP)
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EXAMPLE REQUIREMENTS

ACCURACY OF PROPAGATION PATH LOSS
DEPENDS UPON:

DISTANCE, ANTENNAS, TERRAIN, & OTHER FACTORS

sky-wave

line-of-sight
path

elevation angle

elevation angle

PROPANGLES 4/20/02

horizon horizon

< distance - - distance —

g path distance —

CONNECTIVITY IS NOT SIMPLY LINE-OF-SIGHT (LOS) !

Prediction Systems, Inc. (PSI)



EXAMPLE REQUIREMENTS

SIGNAL AT FRONT END OF RECEIVER
CAN BE ENHANCED BY ANTENNA DESIGN,
BOTH ON THE TRANSMITTER AND RECEIVER;

% %

ANTENNA_GAIN 09/26/17 @%
SMART ANTENNAS CAN ADAPT TO THEIR ENVIRONMENT
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SIGNAL AT FRONT END

OF RECEIVER
CAN BE ENHANCED BY
ANTENNA DESIGN,
BOTH AT THE TRANSMITTER
AND THE RECEIVER;

SMART ANTENNAS CAN ADAPT TO THEIR ENVIRONMENT
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Determining Connectivity — Example Factors:
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Current Operational Considerations

SOURCE
DESTINATION
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Determining Connectivity — Example Factors:
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Current Operational Considerations

VERTICLE VIEW - LOOKING DOWN ON THE EARTH
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. | | | | | | :
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Nautical Miles ANTENNA_THREATS 06/26H8
(1 Naut. Mile = 6080 ft.)

Determining Connectivity — Example Factors:
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Current Operational Considerations

SOURCE 1 DESTINATION 3

- " DIRECTION
@ - = ;

DESTINATION 4
DIRECTION

SOURCE2 =
[

ANTEMNMA_GAIN 0405118

Ensuring Connectivity Requirements are met
Using a NETWORK
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Wiewr from BUTTONS

£ - A = -

Capacity Requirements - orange lines - Solid - met;
Dotted - not met - between Navy Battle Groups

TS R RN )
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Wiesne from BUTTONS

e Naval Battle Groups can talk across the peninsula
=¥ using network relays (yellow lines) - e.g., Global Hawk

ERV)
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THIS REQUIRES A NETWORK MANAGEMENT SYSTEM
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Example Operational Considerations

Jammer Power: 10000 Watts, UAY Power: 1000 Watts, ROC: -15 dB

U uz2 U3 U4 U5 Usl PE AW Rl A1 R2 R3 SH Total
ui 100% 30%: 30%; 10055 70% 6654
u2 100% 0% 0% 100% 15% 43%
uz 1005 | 100% 100% | 100% | 100% 100%
U4 100% | 100% | 100% 100%: | 100% 100%
us 100% | 100% | 100% 52% 100% 0%
Ual 100% | 100% | 100% | 100% | 100% 0% 0% 0% 0% 56%
PE 100% 100% | 100% | 100% 52% 0% 75%
AW 100% | 100% 1005 | 100% | 100% 0%% 83%
Rl 100% | 100% | 100% 100% | 100% 0% 83%
R1 100% | 1003 | 100% 74% 9454
R2 1005 | 100% | 100% 100% 0% 80%:
R3 0% 0%% 0% 1005 10056 40%%
5H 0% 100% 50%;

Total | 100% | 100% 6654 3654 10054 87 6754 6754 625 73% 7054 40%4 0% 745

Jammer Power: 10000 Watts, UAY Power: 1000 Watts, ROC: -25 dB

U uz2 U3 U4 U5 Usl PE AW Rl A1 R2 R3 SH Total
ui 100% | 100% | 100% | 1005% | 100% 100%
u2 100% 100% | 100% | 100% | 100% 100%
uz 1005 | 100% 100% | 100% | 100% 100%
U4 100% | 100% | 100% 100%: | 100% 100%
us 100% | 100% | 100% | 100% 100% 100%
Ual 100% | 100% | 100% | 100% | 100% 0% 0% 0% 33% 99%
PE 100% 100% | 100% | 100% | 100% 0% 83%
AW 100% | 100% 1005 | 100% | 100% 0%% 83%
Rl 100% | 100% | 100% 100% | 100% 0% 83%
R1 100% | 100% | 100% | 1005 100%
R2 1005 | 100% | 100% 100% 0% 80%:
R3 0% 0%% 0% 1005 10056 40%%
5H 0% 100% 50%;

Total | 100% | 1005 | 100% | 100% | 1005 | 100% 6754 6754 675 83% 80%% 40%4 0% 83%

Parametric Analysis of % Connectivity
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MODEL HIERARCHY

PSI MODEL HIERARCHY
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ModelHierarchy 094347
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B PLATFORM ATTRIBUTES =] B

PLATFORM SUPERIOR

&

TYPE: FIB

LABEL VIPEROZ -

PATH:  WIPER 02
*

QORBIT: 175 OF 999

PLATFORM MZR:  425X(E24973687125 PLATFORM ECILIPMENT LIST

LAT:  +37.522987 i RF JAMMER QY

-
- i Automatic
LON:  + 7041998 o/ JTDsRADIO Ty i SHOW
W - e | S Development

........................ i SELF-SCREEMING JAMMER

FLATFORM ELEY: ESQ.BDEM AGL of
' i HF RADIO
™ b
BEARIMNG: + 85,301 PITCH: + 2663 ROLL: +00.000
H——— Simulations
Comments:
Toggle Platfarm Path | Show Platform Mets | Show Platfarm TSAs Close ‘

Ml L16 ANTENNA SELECTION

il EQUIPMENT S =] B
Platform Label PLATFORM 002
RF (UHF) JAMIMER Type: A10
JTIDS RADID T RX  BOTH

- Selecting Models ot [7 (3 e can oy Fr—

EARLY WARNING RECEMNER

SELF-SCREEMING JAMMER & Parameters SUPP v T (e Antenna Height My [B.

HF RADIOD PATTERNT

PATTERM 2

ACCEPT

Set as Default

PATTERM 3 |

Save | Cancel

Prediction Systems, Inc. (PSI)



PREDICTION SYSTEMS, INC.

PREDICTION & CONTROL SYSTEMS ENGINEERS

309 Morris Ave - Suite J
Spring Lake, NJ 07762

Telephone: (732) 449-6800
Fax: (732) 449-0897

Web Site: www.predictsys.com
E-Mail: psi@predictsys.com
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