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Radar Setup & Data Processing Doppler analysis of the walk at 1 GHz

Polarizations: VV, HH

Doppler analysis of the walk at 435 MHz

Polarizations: VV, HH

ConclusionsOutlines:

𝑆 𝑡, 𝑓 = න
−∞

∞

𝑠 𝑢 ℎ∗ 𝑢 − 𝜏 𝑒−𝑖2𝜋𝑓𝑢𝑑𝑢

2

Parameters 1 GHz 435 MHz

Antennas Log-periodic Yagi

Polarization (POL) VV, HH

Distance travelled (R) 30 m

Distance antennas (L) 16 m

Bistatic angle (β) 77°-22°

First

position

Last

position

Measurement setup

Bistatic radar setup and signal processing

Subject walking 30 m 

within the wood 

away from the antennas

Short-Time Fourier Transform (STFT)

s(u) = received signal in I and Q components;

h(·) = smoothing Hanning window;

S(t, f) = spectrogram distribution;

Coherent Processing Interval (CPI) = 0,5 s;

Time stride = 10 ms;

Overlap = 80%.

Bistatic radar working in continuous way (CW)
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Doppler frequency signature of a man walking into the wood analyzed at 1 GHz

VV HH

Features VV HH

1) Torso Doppler 5,29 Hz 6,29 Hz

Doppler speed 0,7 m/s 0,95 m/s

2) Period 0,53 s 0,54 s

3) Total BW 23,95 Hz 24,88 Hz

4) Offset 11,98 Hz 12,44 Hz

𝑣𝐷 =
𝜆𝐹𝐷

2 cos ൗ𝛽 2

30 m travelled in 28 s

Estimated speed: 1,08 m/s

30 m travelled in 27 s

Estimated speed: 1,1 m/s

FD = Doppler frequency;

λ = wavelength;

Doppler characteristics of the walk [2]Doppler speed [1]
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Doppler frequency signature of a man walking into the wood analyzed at 435 MHz

Features VV HH

1) Torso Doppler 2,45 Hz 2,61 Hz

Doppler speed 0,85 m/s 0,9 m/s

2) Period 0,69 s 0,66 s

3) Total BW 16,3 Hz 12,91 Hz

4) Offset 8,15 Hz 6,45 Hz

VV HH

30 m travelled in 28 s

Estimated speed: 1,08 m/s

30 m travelled in 31 s

Estimated speed: 0,95 m/s

Doppler characteristics of the walk [2]

𝑣𝐷 =
𝜆𝐹𝐷

2 cos ൗ𝛽 2

FD = Doppler frequency;

λ = wavelength;

Doppler speed [1]
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ConclusionsOutlines:

✓ The Doppler frequency signature of a subject walking within the forest has been measured 

and analyzed in the UHF-band with the polarizations VV and HH.

✓ The Doppler effects of the limbs and the chest are still distinguishable at 1 GHz, regardless of 

the chosen polarization. Conversely, the walk has a homogeneous Doppler signature at 435 

MHz due to the mutual coupling between the body parts.

✓ No significant differences between the VV and HH polarizations arose about the Doppler 

features of the walk (the total bandwidth (BW), the offset and the period).

✓ The HH polarization proves more suitable for detecting a moving target in the presence of 

obstructing trees.

Conclusions
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