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Presentation overview

Passive ESM Tracker (PET)
* What is PET system
* Principle and key properties

* PET use cases
A. RECCE
B. GBAD

Ground Based Air Defense (GBAD)
* PET integration into AD

* PET properties supporting GBAD
 EW simulator supporting AD training
* Fictive GBAD scenario supported by EW simulator
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Qf:a Passive ESM Tracker (PET)

,DPET (Deployable Passive Electronic Support Measures (ESM) Tracker) sensor provides long-, medium-, and
short- range all altitude surveillance coverage of manned and unmanned fixed wing and rotary wing airborne
vehicles (AVs) excluding Tactical Ballistic Missiles based on employing Time Difference of Arrival (TDOA)
techniques exploiting any RF signal emitted by the AV, that optionally may be supported by Angle of Arrival
(AOA) techniques.”

,In addition, the DPET system provides the principle source of non-cooperative target identification (NCTI)
based on determination the waveform parameters of any AV emission and automatic comparison these to a
system database.” NCIA definition

Definition would desire extension by ground and naval platforms as a targets. PET origin is related with
ballistic missile tracking.

Recent trend is to call also any Direction Finding (DF) system PET when DFs do not support real time target
tracking as PET abbreviation claims.
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2f; a Surveillance sensor overview
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Key Features

Multisite sensor system
Deployable (DPET) or stationary (PET) variants
Covert mode of operation

Target localization and tracking (2D, 3D) based
on Time Difference of Arrival (TDOA) principle

Real time and very accurate target tracking
Parametrical and spatial deinterleaving

Resistant to EM&GPS jamming and anti-radar
missiles

Non-Cooperative Target Identification (NCTI)
ELINT analysis (inter and intra-pulse)

Emitter Database (EDB) production
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PET Use Cases

Reconnaissance - !

AD EW .
(Air Defence) (Electronic Warfare)

///!\i'\
a1

Surveillance

Signal analysis

Real-time target tracking Target localization

C{N,

ROLE
IENS e _ _

Target identification (NCTI) Emitter Database (EDB) production

ELINT data distribution

_ Proprietary format Proprietary format
Integration
ASTERIX, AWCIES CESMO, EOB, NEDB
ACC/ARS/DARS/GBAD EWCC/SEWOC/EDB authority

Sensor can support both use cases at the same time.



Also for GBAD

RECCE is good to

know.
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(C{N,

* Novel sophisticated type of emitters with complex signals (multimode, random, MoP)

* To get clear signal representation in congested environments and assign it correctly to
emitter/platform assignment

* To rough definition of EDB content (against automatic NCTI)

[Interpulse Modulation]

 Data exchange interoperability (in between platforms)

All about Emitter Database

 PET provide very accurate EDB records due to spatial
deinterleaving

* PET also contributes to exchange format modifications

* PET supports automatic NCTI

Target identification is crucial for GBAD

nLevels = 2 nLevels = 3 s
valnes = {I1.]la} values = {15121y 1y} HE

Reconnaissance

LKF601E (source defense-update.com).
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It is good to

GBAD know very

quickly and
precisely.
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GBAD cycle

Detection

Engagement |dentification

wa1sAs | 3d

Location

Targeting
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E!t,: o PET integration to GBAD

PET fused with other sensors in SFP PET is fused in SAMOC with GBAD sensors PET is directly tight with FU and SAM
and distributed as RAP and provide information to ARS SFP -> RAP system
PET is tasked from ARS PET is tasked from SAMOC Full PET control
RAP latency of several seconds IFF and FU units support Target acquisition and engagement
ARS/CRC ARS / CRC ARS / CRC
SFP RAP ACC SFP RAP ACC SFP RAP ACC
LY N ) = AN A ) )

A

\ \ \ *
c { X
GBAD
SAMOC } JL SAMOC Sensors SAMOC

* ! !
PET ( \ { v
Other Fire Unit Fire Unit Fire Unit
Sensors GBAD
Sensor
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GBAD Is PET information good enough?
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(C{N, PET parameters

Covered Area

Frequency range 50 MHz — 18GHz

Surveillance area up to 400 km

Up to 500 real time tracks

3 dimensional tracking capability

All weather conditions

Antenna 100 kg and 500x1720 mm

Modern emitters including radars, datalinks,
jammers, navigation, identification and other

signals.
Copyright © ERA a.s. :
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(C{N, AoA by TDOA

_ pample = 100k :
Base - horizontal 15 km

Base - vertical 1500 m

Distance to target 100 km 15 km

Orpoa €-8. 10ns

Ompopn XC=10x3e8=3 m

Cross range Cross range Height Height
angular error error angular error error

o = 3/15000 = 0.0002 rad Cross range error=o xR = o = 3/1500 = 0.002 rad Height error = a x R
=0.01° 0.0002 x 100000 =20 m =0.1° =0.002 x 100000 =
200 m
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c{N a Error projection infuenced by GDOP

Cross range
error
‘ .
50 - 100 m

Vertical
error

0 - 20 m
50 - 100 m
100 - 200 m
200 - 500 m
500 — 1000 m
1000 - 2000 m
2000 - 5000 m
5000 -10000 m

200 km
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(C{N,

Y

A

A

Time is critical

Target position is formed from the beginning as track.

Track quality is given by 3D covariance matrix.

Legacy system
Plot
N
) @
Q<</ N Legacy system
S . Plot Legacy system
- 000 -000-000-000-000 -0 -000zxiz:— - 110 000- ©-000 000 0 o frack
ﬂ% Legacglzstem 6‘00.9
i o
@ﬂﬂ 4 e/-e'Q°'0
: ‘M@%-{)O(} 80 QP
X
1 0 0 O 0 .
Time 0 t1 e.g.1sec 12 13
PET Pseudo plot PET Pseudo plot PET Pseudo plot
e Output update rate is configurable (1-15 sec). Lower number is not feasible (hundreds targets at the same moment).
* Priority targets with higher update rate are optional.

Multichannel output function (several AWCIES, AST, UFE outputs with different content regarding data consumer).
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Fictive scenario 3D SCENARIO

When PET OVERVIEW
: : supports GBAD
PET In action generated by ERA
EW Simulator. SCENARIO
EDITOR
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Qf' Fictive PET scenario
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Airspace infringement — PET support

Fictive scenario
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Arrspace infringement — AD actlvatlon

by passive sensor
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Modern Air
Defense
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Et:a Modern Air Defense

Detection, Location, 3D Tracking  Detection, Localization, 3D Tracking Detection, Localization, 3D Tracking

Co-operative IFF identification ELINT, Jammer processing, Covert Covert mode of operation
mode of operation

Non-Cooperative Target Identification
(NCTI)

Cost effectiveness

Synergy

High resistance

Cost effectiveness, NCTI + silent
targets tracking

High effectiveness

... High quality RAP
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