
4 D. Vivet et al.where ∆F is the frequen
y ex
ursion, Fm the modulation frequen
y, c the lightvelo
ity, λ the wavelength, R the radar-target distan
e (R < Rmax) and V theradial velo
ity of the target. The �rst part Fr of equation (1) only depends onthe range R, and the se
ond part Fd is the Doppler frequen
y introdu
ed by theradial velo
ity V . In order to solve the distan
e-velo
ity ambiguity, a triangularmodulation fun
tion is applied (see Fig. 1 (a)). Considering the modulation slope,the shift introdu
ed by the Doppler e�e
t is added (negative slope) or subtra
ted(positive slope). Thus the sum and the di�eren
e of Fb allow to determine withoutambiguity the distan
e and velo
ity of the target (see Fig. 1 (b)). An example of
(a) (b)Fig. 1 Triangular modulation fun
tion. (a) The time delay τ is the time of �ight betweenthe radar and the target. The verti
al shift is the Doppler frequen
y introdu
ed by the radialvelo
ity. (b) Frequen
y di�eren
e between transmitted and re
eived signals. The sum and thedi�eren
e of Fb allow to estimate the distan
e R and the radial velo
ity V of the target.radar power spe
tra obtained with the IMPALA radar is presented in Fig. 2. Fourtargets are dete
ted within the radar beam: three stationary targets and a movingone. This �gure illustrates a well known problem of LFMCW radar: under 
ertain
onditions, the frequen
y mat
hing step may lead to target mismat
hing, and thusmay result in the 
reation of ghost targets [24℄. One obje
tive of the tra
king stepis to identify and eliminate these ghost targets.

Fig. 2 Example of radar power spe
tra. Blue: positive slope of the modulation. Red: negativeslope. Four targets are dete
ted: three stationary (A, B and C marks) and a moving one (Dmark).


