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4 and 7 Element GPS Anti-jamming Algorithm Performance Analysis
Considering the Relative Arrangement of the Multiple Jammers
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[Abstraci]

Null steering and beam steering are known well as anti-jamming methods in GPS anti-jamming system. Null steering gets a
noise attenuation effect for the direction of jamming and beam steering earns additional gain synthesis for the direction of satellite
signals. According to the research in the article for signal processing, it expresses that the N array antenna is effective for N-1
number of jamming signal by math public interest, however, the two algorithms analysis is not unknown for the operating
condition of the realistic vehicle. In this paper, we modeled anti-jamming system using 4 and 7 array antenna and showed the two
algorithms performance (PM, LCMV) when considering the number of antenna array, jammers and vehicle position (horizontal,
vertical). In result, we showed that the case of vertical position of the vehicle which has large tilt angle for the relative position

of satellites and jammers, has about 10 dB gain more in comparison with one of vertical position in spite of same JSR condition.
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The anti-jamming algorithm satellite reception performance of according to position of flight.




B A o] XbM|2F GPS A T2l &tch

E 1. AlE28lo|d mi2jo|g (ALl2|2 A, B, C)
Table 1. Parameters for simulation (scenario A, B, C).
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Relcj%i\}’ed -130 dBm for each satellite
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[4 162 473 16.8 21.1 65.2
Incidence ¢ | 2940 | 98 | 500 | 471 | 1705
angle [4 132 323 25.5 59.2 16.1
) 154.6 142.8 265.9 60.1 2103
Bandwidth 2.046 MHz
Noise (AWGN)
Power -110.87 dBm
Jamming signals
Total JSR 60/100 dB
Bandwidth 2.046 MHz
# of jammers 8
Arangbarent Kineat Total Tongih 2
Receiver
Antenna Array antenna with 7(1+6) elements
Anti-jammin | Beam steering PM, LCMV
algoxgithm STAP, 5 Tap
B) Position Horizontal, Vertical
A) Height 100 m, 1 km, 4 km
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9] %1.3,_3]%; Aro] A= X]‘O]t ZAATE A 5 Qx}zbo] 27} Horizontal 1km 23.68 35.3 30.8
T P duelFe] Aol PYHE AL US| Crodar e R
Al ®olar 9Tk A% 4AF 60° W]kl A<= JSR 60 B 7} Vertical 1km | 104.07 52.0 | 42.3
JSR 100 dBY W2t} A5o] 9531 A5 JA12E 60° o]l 100m | 65.10 50.3 | 38.2
}\1# ;Hu] 7\]£°ﬂ EHg} _a_fa‘} Z‘ﬂ°17}‘ 7}”“6‘”3]’E§ 7_]1— %1—3/_3]% 4km 24.30 43.7 30.3
o] 5] 8} gloll EEahaL 916-S I 5 Ak ol rorizomtal kL A8 =2 o
A e Al 0ol BAlo] 44 2 eI} el R 4w e | Lnea am [ iareT |52z | 4is
£ A&3to] 2% 77t H U Ao n) x| o 3s Bals) Vertical 1km | 110.22 51.7 | 40.6
it 2ulgl 71erslE 9a) obeLt BHE, Sz < 02.E ALY 100m 73.84 79.8 37.1
= 5 FA Y gkl SRl Slate] 30 dBS) 77} Lol
dhar 7FASIIE o) 913k glen|e AL 7 33 Zom E 3. AlEafolMol| chst mi2to|e (AlLi2|2 D)
AeFsl glelu|EE # 1 er 7t} 9 el E S 18598 uj Table 3. Parameters for simulation (scenario D)
Y ISR 2 C/NoA S-S ¥ 49 Zor o)|2 Ja|= =2 Aels) Jamming signals
W a2 113 2o _]__L7]A o FE AR &2o] o] JSRO| Transmit PW 10 kW

—7}o}u1 =2 244 2] A =)0 28] 914 A F A 7 A Bandwidth 2.046 MHz

o2 olgL} 3R A] ek Al uk 7R E] o] QJAbE] = 425 =} # of jammers 8
AR} JSRo] =t} 28uf JSRo| U] 8o % Btetar 4 Arrangement Circular, diameter 2km

AFA 9] EAY o] B 28 & S Utk o= HH wjd o Path loss model Free space path loss

Hvke] 3% ZF g del] ofste] = ApAlle] 9A-A Als Receiver
7k QAzre] A o2 vrolx 7] wiitolt). o]of ule} JSRo Fuselage+Ant. pattern loss 30 dB
Hl3l) 215 7F o] F= YA Apol7t @A sl ol & 4 Position Horizontal, Vertical

S Al FE AlE o] S Fate] ElakGlth Height 100 m, 1 km, 4 km

E 4. ZEEY, L oiE, d|EH XMlof Ci$ C/No Hs

Table 4. C/No performance with fuselage, antenna pattern, and pathloss.

C/No (dB) Horizontal Vertical

d o [ low  [w e S [ow e

0.1 53.94 82.68 39.87 39.85 65.10 111.22 43.94 38.49

1 23.68 62.68 31.63 31.33 104.07 91.22 48.99 43.59

4 18.55 50.64 34.36 29.85 134.75 79.18 50.58 44.27
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Fig. 11. C/No performance with fuselage position.
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