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Analysis of the influence of key parameters of step-frequency
radar on false alarm signal

Du Xue, Wei Guanghui, Wu Dalin
(Army Engineering University (Shijiazhuang Campus), Shijiazhuang 050003, China)

Abstract: Aiming at the problem of multiple false alarm signals of radar equipment in complex electromagnetic
interference, in order to get the influence law of key parameters of radar equipment on false alarm signals, and to
reveal the essential causes of false alarm signals, taking a type of stepper frequency ranging radar as the test object,
this paper theoretically explains the mechanism of false alarm interference and the imaging characteristics of false
alarm targets. Combining theoretical and experimental measurements, single-frequency continuous wave is selected as
the source of electromagnetic interference, and the test method of injecting equivalent alternative electromagnetic
radiation is adopted to summarize and generalize the influence of the critical radar parameters including frequency
hopping interval and stepping frequency on the false alarm signal. The results show that the single-frequency
electromagnetic interference of the test radar generates false alarm signal. When the frequency stepping of the tested
radar is selected as 10 kHz and the frequency hopping time is 0.05 ms, the variation of false alarm level with
interference frequency offset is relatively stable, and the signal amplitude loss is relatively small. The values can be
used as the optimal control parameter values, and on this basis, it can provide technical support for subsequent
experimental evaluation of radar equipment in multi frequency electromagnetic environments.
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Fig. 1 Block diagram of field configuration
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Fig.2 Test radar terminal control software Fig.3 Single frequency interference target range imaging
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Table 1 Test data of false alarm signal under different interference strengths

U,/dBmV Ry/m U,/dBmV Ry/m
E=6 dBV/m E,=17.5 dBV/m
19.12 4506.0 20.70 4586.0
19.10 3330.0 20.80 2756.0
19.13 2769.0 20.73 3580.0
19.12 1384.0 20.68 2860.0
19.13 633.7 20.73 932.9
19.12 3256.0 20.70 3456.0
19.10 3344.0 20.66 3243.0
19.12 1819.0 20.70 2016.0
19.13 783.7 2071 689.3
19.00 1123.0 20.68 4586.0
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Fig. 4 Imaging of false alarm signal with different frequency hopping time
Tl 4 AR I R 5 BB [) B R 5 15 5 LR
x2 EEZESWKHIE (E,=20.6 dBV/m)
Table 2 False alarm signal test data (E;=20.6 dBV/m)
t/ms n' U, /dBmV R/m AR
0.05 1 24.67 2077.0 —
18.5 419.2 AR=1519.8 m
18.5 1939.0 ARy=1517.0 m
0.04 4
18.3 3456.0 AR;=1490.0 m
18.4 4946.0 AR=~1508.0 m
19.2 1364.0 AR=1504.0 m
0.03 3 19.2 2868.0 AR,=1518.0 m
19.2 4386.0 AR=1511.0 m
19.6 1155.0
0.02 2 AR=~1502.0 m
19.5 2657.0
0.01 1 17.7 965.1 —
®3 EERFSUIKEIE (E,=32.6 dBV/m)
Table 3 False alarm signal test data (£,=32.6 dBV/m)
t/ms n' U, /dBmV R/m AR
0.05 1 24.8 2033.0 —
18.6 242.9 AR=1499.1 m
18.6 1742.0 ARy=1503.0 m
0.04 4
18.7 3245.0 AR;=1494.0 m
18.6 4739.0 AR=~1498.7 m
19.2 713.6 AR=1496.4 m
0.03 3 19.3 2210.0 ARy=1514.0 m
19.2 3724.0 AR=~1510.2 m
19.4 1402.0
0.02 2 AR=~1501.0 m
19.5 2903.0
0.01 1 17.7 553.4 —

LY A [R) A% O T B2 A5 5 R . (8152 T3 58 E=E,=20.6 dBV/m, T35 45 HEAR 3R, 15 3 i 2 5 5
B 3 4 FiR o

M2~ 4T LI AT S50 (D) BEESHE 'S5 TG E, T, 580 R I o 35520 08 AF O,
R (6) it Bis 25 R — B (2) [7]— BhA E) B% 4, 02 BB A5 50, A5 5 00 E AN, (L] B R AR=ct/2n';
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*® 4 BERESMKEIE (A/=40 MHz)
Table 4 False alarm signal test data (Af,=40 MHz)

t/ms n' U,,/dBmV R/m AR

0.05 1 21.23 1983.0 —
14.6 500.9 AR=1498.1 m
14.8 1999.0 ARy=1503.0 m

0.04 4
14.9 3502.0 AR;=1495.0 m
14.6 4997.0 AR~1498.7 m
14.8 609.6 AR=1493.7m

0.03 3 15.0 2103.0 ARy=1497.0 m
15.0 3600.0 AR=1495.4m
15.0 383.9

0.02 2 AR~1504.0 m
15.1 1888.0

0.01 1 13.2 499.4 —

TE: RHPAR ARy ARy I BLZ M % FARIE, Sn DA +10> (n'=1,2,3) Z AN TP, ARZFE RS A R -4

HE AR 5 AL (R ARURH &5, e R 220 0.3 dBs (3) FE Al — B AR A % 4, BB AR 5 il PR/ S T 08U A7 05 (4) i
FSTET IR 26.6 dBV/m M1 32.6 dBV/m AEfL AN K, U B L I 2 £ 5 1 B AR A, S v P O F A 2 B T4
UL DNITE: N

S AMEE L AR 5 ) BT Ji FE 1>, DR B0 ] B 1, AN, 03D U Af =10 kHz, R HIRIAE B9 07 230 5 AN [ T
P T, B RS ECE o, T U, (1 2 T, 20 B (5 Z A A I (B ML S R e 5. &£ 6 Fin .

x5 EEZESNREE AF =10 kHz, Af;=0 MHz)
Table 5 False alarm signal test data (Af =10 kHz, Af,=0 MHz)

U,/dBmV
t/ms n' AR/m
E=17.6 dBV/m E,=20.6 dBV/m E,=26.6 dBV/m

0.05 1 — 20.7 20.9 21.1
0.04 2 3000 16.9 17.3 17.1
0.03 3 1500 14.7 14.9 14.8
0.02 1 — 18.2 18.1 18.4
0.01 1 — 13.9 13.7 13.9

* 6 EERESNXEIE A =10 kHz, Af,=—60 MHz)
Table 6 False alarm signal test data (Af =10 kHz, Af,=—60 MHz)

U,/dBmV
t/ms n' AR/m
Ey=17.6 dBV/m E,=20.6 dBV/m E,=26.6 dBV/m

0.05 1 — 17.1 17.2 17.4
0.04 2 3000 13.6 13.7 13.8
0.03 3 1500 11.2 10.7 11.1
0.02 1 — 14.0 14.4 14.6
0.01 1 — 9.3 9.8 10.5

1 5 R 6 A 2 gEAT LE AT 45 (1) Al — BRI IR | [F]— 90375 (ST ) , A [R5 520 o T A5 /9
B A5 5 P R/ —, X BEITE R AR B B AN RIS DR, IR AP R AT ORAE , 2l JIE S 30 A 0 5 R
B EEK, T HOR A R AE; (2) M550 R 10 kHz, BRI A B% 0.05 ms B, K42 e S o 0 4% 0 A4 78 b R
Bt AR SE , 7 5 BURIREE BN, Bh— TR OUE B 1 Al (5 .

PN RS B AE T AP AL AT B . [RVRE B T YR AT AN [R] BB IR] B | A (] Bk A3 1] B T kg 7 e P 9 B AR R
PGB0, S5 5RANTE 5 B o ARG TR 5 AT (1) AN [R) Bkt o] B T, e A5 5 5 400 fin 22 A LA TP — 2, 7 rhono it
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Fig. 5 Test results of false alarm level under different frequency hopping intervals
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