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Overview

• Waveform characteristics
• Modulating signals
• Pulsed radar signals

– Unmodulated 
– Linear Frequency Modulation (LFM)
– Frequency Hopping
– PRI Jitter
– PSK / Barker Code
– FSK

• Continuous Wave (CW) radar signals 
– FMCW

• LPI/LPD waveforms



Sinusoid

𝑥 𝑡 = A 𝑡 sin 2𝜋𝑓 𝑡 𝑡 + 𝜙 𝑡



Modulation

• Amplitude

• Frequency

• Phase



Pulsed Radar Signals



Pulsed Descriptor Word

Pulse Width PRI PRF Centre Freq.

Bandwidth Modulation Jitter Hopping



LFM – Real / Imaginary 



LFM – Spectrum



LFM – Delay 



LFM – Phase 



PRF – Jitter 



Frequency Hopping – Hop Rate



PSK – Phase – Code Size 



PSK – Spectrum 



Barker Codes



FSK – Spectrum 



FSK – Delay



LPI / LPD

• What makes a signal LPI/LPD?

– Low power

– Unpredictability 

• Making a radar system LPI/LPD is more 
complicated



FMCW – Spectrogram 


