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Method for Deriving Heading Information Model from Angular Position Sensor
(Encoder) Data for Continuous Radar Operation under INS Unavailability
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Abstract

This study proposes a method to generate heading information for radar systems, even when an inertial navigation system (INS)
becomes unavailable, and verifies its performance through experimental tests. The proposed approach utilizes encoder sensor data from
the radar antenna rotation unit to emulate the heading information, thereby generating the attitude information required for beam steering.
The test results demonstrate that the proposed method enables basic target detection and tracking operations under INS-unavailable
conditions, contributing to the improved operational continuity of radar systems.
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Fig. 1. Configuration of radar system.
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Fig. 3. INS heading vs. encoder data error.
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Fig. 6. Application of error correction model.

NG
S~
=
re
rn
Fo
>
HL
0z
H
ML
oy
ol

=

Agsto] FHE INS; ading est BE

7k of At ZFEAIA 7]9E INS heading 74 &

g 9] e Hrhstaal shvk I Avks 5 13 2] 9l
1

/é]i-ﬂ INSheading

B9 7 AT HILE(O, 140 =221.252°)
Table 1. Performance verification at different angles (6, ¢seet
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INS (degree) Encoder
Heading | Roll | Pitch | (degree)

compensation | Error

—117.238 | —0.134 | 29.986 | —117.19 —0.06 0.012

—68.193 | 0.0458 | 30.065 | —68.2 0.02 —0.013
0.045 0.111 | 29.996 0.0 0.034 0.011
30.841 0.115 | 29.96 30.8 0.026 0.015
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