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Impact of Typical Operational Environment on Projectile-carried Communication
Jamming Effect on OPNET Simulation Platform
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ABSTRACT: To understand and master the jamming effect of projectile-carried communication in typical combat environment,
the projectile-carried communication jamming model was constructed in OPNET simulation platform and the signal transmis-
sion model in typical combat environment was depicted in the process of the jammed object. Finally, when the transmitting an-
tenna of frequency hopping radio was high elevated, two typical combat environments, such as southeast coast and southwest
border, were simulated and verified. The simulation results showed that in the southeast coastal environment, when the jammer
was blocked by obstacles during the descent process, the jamming signal cannot reach the some radio receivers, which caused
the increase of signal-to-noise ratio at the radio receivers; in the southwest border environment, due to the occlusion of mountain
terrain during the descent process, the jammer blocked the VHF radio signal more, and the jamming effect was not obvious; but
blocked the HF radio less, and the degree of jamming was larger, which made the HF radio lose its packet. With the further de-
crease of jammer, the jamming signal to HF radio was blocked, which reduced the degree of jamming to HF, and decreased the
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packet loss rate and hit error rate. Relevant conclusions can be used for reference to give full play to the operationd efficiency of

projectile-carried communication jammer in typical combat environment.
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model; signal propagation loss
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268 double ultra_shortwave_power_loss_calculate(double tx_center_freq, double prop_distance, double tx_ant_gain, double rx_ant_gain, int antenna_mode, in
w0 {

270 double w;

m double x,

m double pam_mss ko, 03

m double path_loss;

27 double

s double Wi_rl, Wi_rz, Wa_rl, wa_rz, Wi_rlrz, Wa_ri_rz;

276 double ri, r2;

7 double Tambda;

a7

) FIN(ultra_shortwave_power_loss_calculate(double tx_center_freq, double prop_distance, double tx_ant_gain, double rx_ant_gain, int antenna_mode, i
280

s // Build antenna low.

2w if(antenna_mode == 0)

283 {

280 // Tx:sea to Rx:sea

285 if(tx_terrain_type == 0 && rx_terrain_type == 0)

286 {

287 (vusc MA_P] - prop_mstance - tK center_freq)/(80.0 * sqre(l + 9 * pow(1.0/tx_center_freq, 2)));

288 0.3 7 %)/(2.0 + X "X

289 pam_'mss a2 20038 T 20 lngln((ktentzr freq / 1.0e6 ) + 20 * 10g10 (prop_distance / 1000.0) - 20 * 10g10(W);
2% 1

22

2 // Tx:ground to RX:sea

29 IF((tx_terrain_type == 2 || tx_terrain_type == 3 || tx_terrain_type == 4 || tx_terrain_type == 5) && rx_terrain_type = 0)
204

295 lambda = 1.0 / (kten(zr freq;

26 r1 = pri stance / 2.

297 72 < prop_distance - r1,

298

209 X1 = (vosc_m\_n *rl T tx_center_freq) * sart(s1.0 + 0.0143 * lambda * lambda) / (100.0 + 0.0144 * lambda * lambda);
0 x2 = Tl - tx _center_freq) / (80.0 * sqre(l + 9 * lambda * lambda.

301 X3 = (vDs( NazPT - prop_distance = tx_center_freq) / (80.0 = sqrt(l + 9 = lambda = lambda));

302

303 WLTL = (2.0 0.3 0 /(2.0 £ X1+ 0.6 % xd )

304 (2.0 + 0.3 * x2)/(2.0 + X2 + 0.6 * x2 * x2);

305 wzr1_rz=(zo+oz'xz)/(zo+xz+os-x3*x3),

105

307 =20 * 10g10(WL_r1 * W2_ri_rz / wz_ri);

308 pa(h_1oss db = 29,45 + 20 * lugm(ngcenmr freq / 1.0e6 ) + 20 * logl0 (prop_distance / 1000.0) - b;

09 t

0

22 // TX:sea to RX:ground

1z }F(tx_[errair\_type == 0 & (rx_terrain_type == 2 || rx_terrain_type == 3 || rx_terrain_type == 4 || rx_terrain_type == 5))
Ere)

4 / kcenmr freq;

35 stance / 2.

36 stance - r1,

w

318 X1 = (VOSC_NA_PI * r2 * tx_center_freq) / (80.0 * sqrt(l + 9 * lambda * lani

319 X2 = (VOSC_NAPI * r2 * Tx_Center_freq) * sqri(81,0 + 0.0144 * lambda * 'Iambda) ¥ (100.0 + 0.0145 * 1anbda = 1ambda);
320 X3 = (VOSCLNAPT * prop_distance * tx_center_freq) * Sqrt(81.0 + 0.0144 * lambda = lambda) / (100.0 + 0.0144 * lambda * lambda);
21

m w2_s (204032 x/(2.0+xd +0.62xd 7 x1);

23 WI_r2 = (2.0 + 0.3 * x2)/(2.0 + X2 + 0.6 * x2 * x2);

2 WITri_r2 2 (200 3 0.3 2 K81 /(2.0' 5 X3 0.6 % x3 2 k3);

325

326 20 * Togl0(W2_r2 * Wirlr2 / wir2);

327 panUoss b 2 25745 + 20+ Togib(Tx Cehter_freq / 1.0e6 ) + 20 * 10g10 (prop_distance / 1000.0) - b

28

29 !

30 // Tx:ground to RX:ground

a IF(tx_terrain_type = 0 && rx_terrain_type != 0)

an {
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