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Design of Photonics-Based FMCW Transceiver System for
High-Resolution ISAR
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Abstract

This paper proposes a design for a photonics-based radar system for high-resolution inverse synthetic-aperture radar (ISAR) images.
The proposed radar system can derive broadband characteristics using optical elements, such as phase modulator, laser source, and dual
parallel Mach-Zehnder modulator (DPMZM). The detection performance and ISAR images for the target are observed according to the
bandwidth of the radar system using modeling and simulation (M&S) for the proposed radar system. To verify the effectiveness of
the bandwidth of the radar system, the proposed radar system are fabricated, and its performances are measured using a small drone
in a practical environment. The results prove that the proposed FMCW radar system is a suitable candidate to overcome the limitations
of bandwidth and high resolution.
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Fig. 1. Schematic of the proposed photonic-based FMCW
transceiver system.
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Fig. 2. Scattering target for evaluating the ISAR images.
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Fig. 3. ISAR images according to the bandwidth of radar transceiver system.
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Table 1. Comparison with researches on photonics-based transceiver system.

Ref. Frequency (GHz)| Bandwidth (GHz) | Detection range (m)| RCS (m’%) Target Field test

[5] 93 8 0.8 2.52 Metallic plate Indoor

[7] 22 8 2.35 - Electrical fan Indoor

[8] 22 8 ~2 0.27 Corner reflector Indoor

9] 22 8 3.5 - Corner reflector Indoor

[6] 35 10 1,200 ~100 Boeing 737 Outdoor

Proposed 10 2 1,100 0.1 Drone Outdoor

Tdg 2 A& olAS HsIth o5 A58 Sl converter," Optics Express, vol. 26, no. 2, pp. 1978-1987,
ARTE Holth Al2ES A&, A% EE A5 ol & 2018.
st A otk AlAE ] X-tfdeollA] 2 GHz] Bl [6] F. Zhang, Q. Guo, Z. Wang, P. Zhou, G. Zhang, and J.
HYZ0 2 VAL ISAR ¥4 535 Eelsdth Sun, et al., "Photonics-based broadband radar for high-
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