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Target Recognition Algorithm Based on a Scanned Image on a
Millimeter-Wave(Ka-Band) Multi-Mode Seeker
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Abstract

To improve the accuracy rate of guided weapons, many studies have been conducted on the accurate detection and identification
of targets from sea clutter. Because of the variety and complicated characteristics of both sea-clutter and target signals, an active target
recognition technique is required. In this study, we propose an algorithm to distinguish clutter and recognize targets by applying a fractal
signature(FS) classifier, which is a fractal dimension, and a high-resolution target image(HRTI) classifier, which applies scene matching
to an image formed from a scanned image. Simulation results using the algorithm revealed that the HRTI classifier recognized targets
1 and 2 at a 100 % rate, whereas the FS classifier recognized targets 1 and 2 at rates of 90 % and 93 %, respectively.
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Table 1. Comparison of signal processing time by azimuth
angle of target and seeker.

Azimuth Profile formation time Image formation

angle (Millimeter-wave signal time
[°] processing) [msec] (SAR) [msec]
10 4 1,187
2 5 7.1 2,134
3 1 13.5 4,046

| Formation of the image frame

v

| frame = [rame + 1 |

Forming of High
Resolution Range
Profile(HRRP)

Forming of High
Resolution Target
Image (HRTI)

Databasc
of the
reference
HRTI

Formation of the
input signal FS

Database
of the
reference
S

HRTI Classifier

TS Classilier

clutter

Target Decision

a8 1. 24 94 SigF oA

Fig. 1. Target recognition algorithm flow chart.
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Fig. 2. 3D modeling of virtual targets.
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Fig. 3. Input and reference images used HRTI classifier.
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image and reference image.
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Table 2. When azimuth > 20°, simulation results of target

recognition using HRTI classifier.

fKl

Yaw in Percent | Percent Yaw in Percent | Percent
deorce. | classified | classified | , o o | classified | classified
&t as Target | as Target &r as Target | as Target

Target 1 1(%) 2%) rget 2 1(%) 2%)

30 100 0 30 0 100
35 100 0 35 0 100
40 100 0 40 0 100
45 100 0 45 0 100
50 100 0 50 0 100
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Fig. 5. Comparison of input FS and reference FS for each target.
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Table 3. When azimuth < 20°, simulation results of target
recognition using FS classifier.

P

A

“

Yaw in Percent | Percent Yaw in Percent | Percent
classified | classified classified | classified
degree- T T degree-Ta T T

Target | as Target | as Target Tget 2 as Target | as Target
1(%) 2(%) 1(%) 2(%)
30 100 0 30 0 100
40 100 0 40 0 100
50 100 0 50 0 100
60 100 0 60 0 100
70 99.5 0.5 70 0 100
80 100 0 80 0 100
90 90.5 9.5 90 2.5 97.5
100 99.5 0.5 100 7 93
110 95 5 110 7 93
120 93.5 6.5 120 0 100
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