
Renaissance of strategic ESM 
systems with tactical scope

Presentedby Jakub Thomas



KEY CHALLENGES OF AS,EW, AD

Page 2

Air Surveillance 

Air Defense

Electronic 
Warfare

PASSIVE ESM
TRACKER

CHALLANGES

Reaction Time

Target Detection&Descrimination&
Identification

Sensor Surviavability

New Type of Threads

Interoperability

Economy& Effectiveness
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A ROLE OF 
PASSIVE ESM 

TRACKER

¢ŀǊƎŜǘΩǎ Detectionand Tracking

Signal Pattern Survey

Maintaningthe EDB

CovertMode of Operation

DistributedSystemArchitecture
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EVOLUTION OF PASSIVE ESM TRACKER
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*DFsare frequentlycategorizedamongPET
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COLD WAR ASYMMETRICAL WARFARE HYBRID WAR

PET invented for strategical 
purposes during 60s.

Key focus was on long 
range surveillance and 

target analysis with stress 
on positioning and high 

update rate.

Operated mainly as a 
stationary solution. 

PET started to evolve 
ǘƻǿŀǊŘǎ άǘŀŎǘƛŎŀƭέ ǳǎŜ
followingEOB changes.

Focused more on an
analysis of much broader 

types of targets with rough 
positioning but close to 
real time information 

distribution. 

Interoperability with other 
ESM means and data 

fusions.

Mobility and 
transportability.

Universal all purpose 
solution combining all 

previously gained features.

High demand on 
automatization and 

autonomous operation.

New features to deal with 
modern emitters.
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DF PET

Singaltypes Pulse, CW Pulse, CW

Bandwidth HighSurveillance, HighAnalysis HighSurveillance, HighAnalysis

Configuration Single siteor centristicaproach Naturallymultisite

Performance
Low-Medium (Trackingof Fast Moving

Targets)

High(Trackingof Fast MovingTargets)

Altitude - Yes

LPI
Lowdetection, Higherpositioning HighPdof detection, Lowerpositioning (solved

by PCL)

Automatization Yes Yes

Synchronization Rough Precise(but independent on GNSS)

ECM Single PoF Redundantarchitecture

TECHNOLOGY OVERVIEW: DIRECTION FINDER AND PASSIVE ESM TRACKER 
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Collaborative Electronic Support Measures Operations 
(CESMO):

Cooperative geolocation of signal emitter by fusing feeds from 
multiple independent ELINT or ESM platforms (mainly DF).

ΨSystemƻŦ ǎȅǎǘŜƳǎΩ ŀǇǇǊƻŀŎƘ ŎǊŜŀǘŜǎ ŀ ǾƛǊǘǳŀƭ ǎŜǘ ƻŦ Ƴŀƴȅ 
more LOBs then can ever be collected by a single platform 
during the time the emitter is active.

PET Contribution:

Already implemented since natural 3D geolocation in real 
time provided by the sensor.

Exceeds in accuracy by highorder. 

Exceeds by number of simultaneously tracked targets. 
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EVOLUTION 
OF PET - NEW 

FEATURES

Wider instantaneous spectrums for survey, tracking and analysis modes

New type of signals related with not only air, land but also naval

Higher level of automatization. EDB driven modes.

Sizeand weight

CW signal tracking and analysis

Automatic Non CooperativeTarget Identification

Extensions of EDB due to new target features

Lower frequency 
bands

Number of 
simultaneously 
tracked targets



Page 9

NON-EMITTING TARGETS

MultistaticPrimary Surveillance Radar (MSPSR) MSPSR 
passive

RS0

RS1

RS2RS3

PET

SIF,IFF, 
ADS-B

MSPSR
active

MSPSR
active

PET-PCL concept brings covert detection and 
tracking of all types of emitting as well as non-

emitting targets

PASSIVE - PCL ACTIVE

Covert mode of operation

3D Positioning

Distributedsystem- Survivaibility


