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Research on Stable Mono-Pulse Distortion Correction Design of
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Abstract

This study proposes an algorithm that enables stable mono-pulse tilt correction in a surface-array active electronically scanned array
(AESA) system. The proposed technique memorizes the state value and the hardware alignment value when the mono-pulse tilt is opti-
mal in each mono-pulse receiver channel, and extracts and applies the correction value through the loop back path for mono-pulse tilt
correction. The optimal mono-pulse slope performance can be maintained even with hardware performance degradation or replacement.
If the proposed algorithm is periodically applied according to the operating environment in the surface-array AESA system used at the
engagement level, the quality of the angle-tracking accuracy for the engagement target can be guaranteed to be stable. The feasibility
and effectiveness of the proposed algorithm was confirmed by presenting a formula for the algorithm, and testing and analyzing it by
applying a real surface array AESA system.
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Table 1. Parameters used to calibrate mono-pulse slope.

Item Contents
fr k-th frequency channel
Name Receiver channel name, S (Sum), DEI (Delta-Elevation), DAz (Delta-Azimuth)
C stign Mono-pulse slope alignment time point
tew Mono-pulse slope calibration time point
WACY (1) Mono-pulse slope weighting that simultaneously applies mono-pulse slope alignment and calibration

RCV RCV, Ali RCV, Cal,
Namf (fk) Z]\ame ?gn(fk) ZI\ame ! (fk)

H(VVAhqn(fl‘)

Name

Mono-pulse slope alignment weighting
ZRCVAlign( y ) = g ROVCAlign( f . ej(ﬁp(if,}‘ﬂi‘*””"(fk))
k

‘Name Name

Ci
Zyiame ' f1)

Mono-pulse slope calibration weighting
ZECVG(p ) = ARCVCCi(f ). ABIE L)

‘Name Name

R(‘V Cal (fk )

2 Name

The output value measured through the calibration path to find the mono-pulse slope calibration weight
SRCV.Gl( ) — ROVCGal(f . ej(za’fff,’,ffz )
k k

Z Name A Name

Mono-pulse slope calibration reference values compared to find mono-pulse slope calibration weights

(f wloa — tAh',gn)

H(Mef(f ) - ROVGref
2 Name k ROV, _ RCVC, HASRE (1))
Vameref(fk) A Name Tef(f) € ¥ *
gReveENT(f, ) Complex calibration signal gain of active elements excluding receiver on main receiving path
AglCeVeEXT Changed complex calibration signal gain of active elements excluding the receiver on the receiving main path

for tCaZ - tAlign time

RCVC, (|
LName (fk)

Complex calibration signal gain value of mono-pulse slope calibration path excluding main path

9 Name

(fk’ 7(“‘Cal t/llign)

a®eve( ) Calibration signal applied to the calibration path through the waveform generator
ROVOROV(f, ) Complex receive gain value of receiver channel
Aglicvercy

Changed complex receive gain value of the receiver channel on the receive main path for ¢, —t 4, time

gWae i (f)

DCA(digital control attenuation) applied values inside the receiver channel for performance such as
NAGC(noise auto gain control)’® and AGC(auto gain control)®
DCA reference: g WiV (f,) =1 (0 dB)

Name

RCV
bNamﬁ (fk7 tAlign )

The calibration signal output value finally output from the receiver channel by turning the calibration path at the
time of alignment of the mono-pulse slope
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Fig. 3. Parameter operation on mono-pulse slope correction path.
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