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This paper proposed a method for generating a
range-Doppler map based on the DDPM(Denoising
Diffusion Probabilistic Models), a generative model,
which is the necessary information for a seeker
mounted on a guided weapon in a flight environment to
detect and track a target. By generating a large amount
of virtual RD maps similar to the actual RD map that can
be obtained only by flight tests, data for verifying the
operational logic of the seeker is obtained. Additionally,
images between low-resolution RD map pixels are
predicted through generative models to generate
high-resolution RD maps.
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Diffusion-based High Resolution Range-Doppler Map
Generation with Clutter Removal
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Fig. 2. Range—Doppler map generation
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Table 1. Parameters of the radar system

REIEINEIES Value Unit
Carrier frequency, f, 77 GHz
Bandwidth, B 4 GHz
Range resolution, R.s 3.7 cm

The number of chirps, N, 128 -

The number of time samples in each chirp, N 256 -

Frame time, Ty 40 ms
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Fig. 7. Generated range-Doppler map images of drones
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Fig. 8. Generated range-Doppler map images of cars

Range | Range

Doppler Doppler
(a) RDmap 1 ) RD map 2
| Range | Range

Doppler Doppler
(c) RD map 3 ) RD map 4

Fig. 9. Generated range-Doppler map images of people
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