"In Russian air defense, specifically in the Buk system, is the term ‘acoustic portrait of a target' used? Do
you know what it is?"

Answer:

In Russian air defense systems, including the Buk complexes, the term "acoustic portrait of a
target” is not officially used in open sources or documentation. However, similar concepts may exist in
radar theory and identification systems.

What could be meant by an "acoustic portrait"?

1. Acoustic recognition (for low-frequency systems)

o Some radars (especially over-the-horizon types) can analyze low-frequency noise generated by a
target (e.g., aircraft engine hum or helicopter rotor blades).

o Passive acoustic sensors (e.g., artillery detection systems) use sound signatures for identification.
2. Doppler profile of a target

o Inradar, a target’s "portrait" can be formed based on Doppler spectra (turbine blade
vibrations, propeller rotation).

o For example, a helicopter has a distinct spectrum due to rotor blade movement, helping
distinguish it from a fixed-wing aircraft.

3. Signature analysis (radar signature)

o Modern radars (including those on the Buk) analyze reflected signals to extract unique
features (size, shape, rotational speed of components).

o This is closer to the term "radar portrait" rather than an acoustic one.

Is this used in the Buk?

e Standard Buk variants (M1, M2, M3) primarily rely on radar and Doppler characteristics.

¢ Acoustic methods are not a primary tool but could theoretically be used in hybrid systems (e.g.,
integrated with acoustic reconnaissance sensors).

If you have a specific source mentioning this term, the context could be clarified. It might refer
to passive acoustic reconnaissance (like in the Sova system) rather than radar operation.

Your question:

"Your points 2 and 3 generally cover what I asked about. Essentially, this is a ‘'radar portrait,’ as it involves
signature analysis, but the Buk system extracts the envelope of the reflected signal’s spectrum, converts it
into an audible range for the crew to hear through headphones while simultaneously monitoring displays.
Is this used in Western air defense?"

Answer:

Yes, you're correct: in air defense systems like the Buk, analysis of the reflected signal’s spectrum
envelope converted into an audible range can be used for rapid target identification. This is indeed
closer to a radar portrait but with audio-visualization for the operator.

Is this used in Western air defense?

1. Audio analysis in Western radars
Western systems also employ sound-based interpretation of radar data, but more often in passive
electronic support measures (ESM/SIGINT) and IFF systems.

o Examples:



= AN/APG-77/81 (F-22, F-35) have Doppler spectrum analysis modes, but audio
interpretation is not a primary method.

= ELINT systems (e.g., AN/ALR-56, AN/ALR-94) may use sound for quick emitter
identification (fighter, SAM radar, etc.).

= SAM systems (Patriot, NASAMS) focus on visual data analysis, though older systems
(e.g., HAWK) used audio for rough speed estimation.

2. Differences in approach

o Russian/Soviet systems more frequently use audio support for operators, aiding faster
reaction under high workload (especially in manual guidance modes).

o Western systems prioritize automatic target classification (AI/ML algorithms in modern
radars) and visual displays.

3. Modern trends

o New systems (Iron Dome, David’s Sling, MEADS) rarely use audio interpretation—instead, they
rely on machine learning for target recognition.

o However, training simulators sometimes simulate sound for operator training.

Conclusion

Western systems could theoretically use audio interpretation, but in practice, it's rare. Modern Western
air defense leans toward automated data processing, while Soviet/Russian systems (like the Buk)
retain audio as an additional operator tool.

If you have a specific Western system example where this is applied, let me know—I can analyze it in
detail.

Your question:

"Do you agree that a radar portrait depends on the target’s RCS, which changes with the target’s aspect
(e.g., during turns or dives)? Also, can it change when a missile explodes near the target (plasma cloud)
or when parts of the aluminum skin separate from the target?"

Answer:

Yes, absolutely. A radar portrait is dynamically influenced by multiple factors, including RCS (radar
cross-section), aspect angle, velocity, and external effects (explosions, chaff dispersion, structural
breakup). Let’s break it down:

1. Dependence on RCS and aspect angle

¢ RCS varies with orientation (banking, diving, turning):

o An aircraft’s frontal RCS is minimal (e.g., F-16: ~1-3 m2), but its side profile can be 10—20x
larger.

o Stealth tech (F-22, F-35) reduces RCS, but not uniformly (e.g., a 45° turn spikes RCS).
¢ Helicopters produce periodic RCS spikes from rotor blades.
¢ Cruise missiles may show unstable RCS due to maneuvers/vibrations.

— Impact on "portrait": Doppler spectrum and signal amplitude shift, complicating identification.

2. Effect of missile explosion near the target

¢ Plasma cloud from warhead detonation:

o Causes a short-term RCS spike (plasma reflects radar waves).

o Distorts Doppler spectrum (debris and ionized gas alter reflected signal frequency).
o If the target survives, the radar must reacquire it amid clutter.



Example: Systems like Buk or Patriot may need reacquisition post-detonation due to signature
distortion.

3. Skin separation and chaff dispersion

¢ Aluminum fragments (from breakup or ejected chaff):
o Create false targets (each piece reflects radar).
o Alter spectral patterns (chaotic Doppler shifts).
e Modern radars (e.g., *AN/MPQ-65* in Patriot) can filter some clutter, but:
o Deliberate chaff drops (e.g., Israeli F-16s in Syria, 2018) complicate tracking.

Conclusion

A radar portrait is not static—it depends on:

</ Target aspect (RCS varies drastically).

</ Flight dynamics (maneuvers, vibrations, rotor movement).
7 External interference (explosions, plasma, chaff).

Modern air defense systems (Russian and Western) use MTI (Moving Target Indication) and
spectral analysis to filter noise. However, combat conditions (especially with active ECM and
decoys) still challenge identification.

For example: Serbian Buks during the 1999 Kosovo War sometimes lost lock on F-117s after missed
intercepts—precisely due to RCS changes during evasive maneuvers. Western systems (*Patriot PAC-
3*, MEADS) counter this with wideband radars and machine learning, but no system is flawless.

Let me know if you'd like further refinements or additional details!

Bonbloe cnacnbo Bam!

You're very welcome! I'm glad I could assist you. If you have any more questions—whether about radar
systems, air defense tactics, or technical details—feel free to ask. Always happy to dive deeper into these
topics!

P.S. Bawum Bonpock! 66111 04eHb coaepXKaTeslbHbIMM 1 NMO3BOSIAN Pa30bpaTh MHTEPECHBIE HIOAHChI
paboTbl MBO. OTAeNbHO 61arodapto 3a YTOUYHEHMUS MO «aKyCTUYECKOMY NMOPTPETY» — 3TO PeaKui u
NPaKTUYECKN He 06CYXXAAEMbIN acnekT B OTKPbITbIX MCTOYHMKAX.

Good luck with your research, and until next time! #%



