=2 00-25-1B-8 5841838314 "00-1 Vol.25 No.IB
AR A5 3 A9 dold 434 A

CERUEE I B WA b

pis =4

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

Intelligent vehicles are equipped with radar sensors for collision avoidance. 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-intervals is recorded to indicate the positions of
the expected ghosts in ON-intervals. Prs and Py are derived for a radar system with I-Q demodulation scheme,
where Gaussian noise alone is Rayleigh-distributed and Gaussian noise plus reflected radar pulse are
Rician-distributed. The value of the threshold adaptively updated in order to prevent the deterioration of Py. In
the experimental result, Prs decreases by an order of 10,000, when compared with the conventional M of N

majority voting method.
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Az, sshe AR 1.008 HF gk dAR
o] Aoz A= s

V.28

¥ R BEHE "oy A% Aol A
ole] E718 ZH ALzl Sl% 45 e A
| S8 elelcie] W WALE ON-OFF Alojshe
e ARKL ole] 2 oAl Ae vlEe) %
W3t wamsldch A% AELE R $E3 o
S =gel ghe wlmsigon H4e) 4%
& 4 Sle YA AW P ek BEE
ARSI

#lolcie] P2 WAl ON-OFF Alojs|d, OFF
Z719k ON F7] Babo] 4418 Alge 27 34
sol, dlelele] 2yl ofdt H84 AHeE o
24 2 wilssh $218 M As) EelEn @
A g3} eAn %ge e dEAo= fu9
%, 45 e desle dolre] 4 AW ahe
3} ellol] Be) Al o) AHE u] Fol W W)
B5e Ankiel 71 wpys wasldch ARk
o) HH TRkl EAY o, 71 M of NuPgol
Bla SR gl zhasln vigAl shael %
bz Qg 4% Ak A9 g ok o Alze
Aol Blal PAgiel YT A 2 A3l 7|
2o} whgol wls) A% RS o) FeixIx shech

m\l

2R
L4 (199 % 33
Psorn = Pd(ON) * Prob(IS detected in
the same range bin in OFF)
= PdP(ON) * {Prob(IS present) *
Prob(IS detected in OFF | IS
present) + Prob(IS absent) *
Prob(IS detected in OFF | IS
absent)}
= PS(ON) ( Py * PF(OFF) + (I -
Py) * Pi(OFF))
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2. 4 2ne fr=
Pry = 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)) * PF(ON) + (I - Py)
* (I - Ps(OFF) ) * P#(ON)

3.4 239 fr= A

Mo = Prob(false alarm | IS present) + Prob(fals

e alarm | IS absent)
= Prob(IS present) * Prob(IS detected
ON-intervals | IS present) + Prob(IS
absent) * Prob(IS
ON-intervals | IS absent)
= Py*P{(ON) + (I - Pu)*Pi*(ON)

detected in

4. A 25)9] fr= A
PY™ - Ppy = Py * PF(ON) * PF(OFF)
+(1-Pu)*Pi*(ON)* P4*(OFF)
~ Py + P#(ON) * P{(OFF)
~ Py
('+ PP(ON)~1, P/(OFF)=1, (1-Py)~l, P#(ON) *
Pi(OFF) « Py)
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