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Suppression of mutual interference among vehicular radars
by ON-OFF control of pulses
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ABSTRACT

Intelligent vehicles are equipped with reder sensors for collision avoldance. We present a method of
suppressing mutual interference among pulse-type radars, where all the radars are standardized. We developed a
method of separating the true self-reflection from the false one by controlling the pulse emission of a radar in an
orthogonal ON, OFF pattern. Interference signal identified in OFF-ntervals is recorded to indicate the positions of
the expected ghosts in ON-intervals. Prs and Py are derived for a radar system with 1-Q demodulation scheme,
where Gaussian noise alone is Rayleigh-distibuted and Gaussian noise plus reflected radar pulse are
Rician-distributed. The value of the threshold adaptively updated in order to prevent the deterioration of Pu. In
the experimental result, Pps decreascs by an order of 10,000, when compared with the conventional M of N
majority voting method.
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F719t ON F7] Fobell 41" Alse 2zt ¥4
=eof, dlelelgs ol &g THEH A=E e
23 3 wabvkel §7)3 4 A0t 2Rk @
] SEy o7dn wEs] hd $EHeER A=y
¥, A ZHE Jod)e Helds] & WY A
3 ol "Wxe AlF of AL 8] Fo] HY w9
Had Atsle] @] whds viasiglch AR
o] HA il EAY w, 7] M of Mol
vlaia] 73N ge] shisie wigA] Hge F
7t it A MEke A9 @A ®ok & AR
#dell wlial] Al vF 2 & AHSele 7
8] uhyloll vl A5 g o] FolAA] Ferh

R B

L 4 199 = 344
Pgorw = P4 (ON) * Prob(IS detected in
the samc range bin in OFF)
= P,"(ON) * {Prob(IS present) *
Prob(IS detected in OFF | IS
present) + Prob(IS absent) *
Prob(IS detected in OFF | IS
absent) }
= P(ON) ( Py * PF(OFF) + (I -
Py) * Pi(OFF))
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2.4 2Dy f= 34

Pra

= Prob( false alarm | IS present )
+ Prob( false alarm | IS absent )

= Prob( IS present) * Prob(IS not detected in
OFF | IS present) * Prob(IS detected in
ON | IS present)+Prob(IS absent) * Prob
(IS not detected in OFF | IS absent) *
Prob(IS detected in ON | IS absent)

= Py * (1 - PP(OFF)) * P/(ON) + (1 - Pu)
* (1 - Px"(OFF) ) * P4'(ON)

3.4 (23)9] fr= Y
P¥™ = Prob(false alarm | IS present) + Prob(fals

c alarm | IS absent)
= Prob(IS present) *
ON-intervals | IS present)
absent) » Prob(I1S
ON-intervals | IS absent)
=- PH*PIP(ON) + (1 - Py)*P4"(ON)

Prob(IS detected
+ Prob(IS
detected in

4. A 25)8) H= 343
PY - Pry = Py * P{(ON) * P'(OFF)

(-.-

(1

[2]

3

(4]

[5]
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+(1-Pg)*Pg (ON)* Px’(OFF)
~ Py + Pg"(ON) * P4"(OFF)
~ Py
PL(ON)a1, PP(OFF)al, (1-Py)~l, PA*(ON) *
Py*(OFF) « Pg)
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