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A distributed transmission method for emergency communication based on
broadband ad hoc network routing protocol

YOU Shangyuan' , HUANG Yanlin®, LI Bingen’, ZHANG Donggiang®

( Maoming Power Supply Bureau, Guangdong Power Grid Co. , Ltd. , Maoming 525000, Guangdong, China )

Abstract: To address the issue of unstable transmission caused by factors such as terrain obstruction and signal attenuation in emergency
communication environments, this study proposes a distributed transmission method for emergency communication based on broadband ad
hoc network routing protocols. Firstly, by establishing a T-shaped multipath channel model, the signal diffraction loss is calculated, and the
reflection factor and terrain parameters are introduced to quantify the impact of obstacles on signal propagation; Then, design an on-demand
broadband ad hoc network routing protocol, based on node distance vectors and link states, using neighbor table encoding and data domain
dynamic calculation to achieve intelligent allocation of transmission bandwidth; Finally, by analyzing the bandwidth utilization and
interference coefficient, a channel transmission mechanism with interference suppression coding is designed, and the coding performance is
optimized by combining the Cramer boundary, thereby improving the transmission strength and stability of the signal in a distributed multi
node environment. The experimental results show that the proposed method achieves high signal transmission quality between nodes, and the
received signal-to-noise ratio is generally maintained between 75 dB and 85 dB. The spectrum distribution is concentrated and the amplitude
is stable, which is significantly better than the comparative methods. Therefore, this method has good reliability and practicality in
emergency communication scenarios, providing feasible ideas for the design and optimization of distributed emergency communication
systems. Further research can be conducted on node dynamic update mechanisms to enhance the system’s adaptive capabilities.

Keywords: emergency communication; communication transmission; state identification; distributed transmission; broadband ad hoc
network routing protocol; information transmission method
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Fig. 1 T-type signal multipath transmission channel
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Fig.2 Simplified schematic diagram of environmental
parameters for emergency transmission scenarios
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Fig.3 Encoding format of emergency signal data

WNIEL 3 s AR R AR FE R A 2 0 55 1%L
e s, BTz i is =R i h R0 i AL b 2R, 34
JH R PSR RIS EE R, I IET 4 B

B IEBILEUNIE] 4 Prs B EE R D Bl b 1 S
P 22 ARIF ST 00 5 35 v ) B0l ORIV AT 3158, 2
~A(3) PR,

a= (3)




A Zh b 8 R 5 H

2026 4F 55 45 % 53 M

Techniques of Automation and Applications 159

P, a R it PSR BRI, r s ka0 Rk
SHESRARCEE R, 6 FoRfFES a2, « R B

R K PO 52

‘ NULL ‘ Stk H HR

e F} A

Jekt it H ......

e |

B4 MEhUBIEER
Fig. 4 Routing protocol data linked list
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Fig.5 Packet format of routing protocol self-organizing

network topology
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Fig. 6 Schematic diagram of summing interference coefficients

for distributed transmission channels
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Tab. 1 [P address setting for communication transmission nodes
TEAF AT FERIHLA) B R EIUAL 1P Hiht
A 00.0C:30:A1:71 192.168. 61. 51
B 00.0C:30.B1:95 192.168. 61.52
C 00:0C:30:C1:36 192.168. 61. 53
D 00.0C:30:D1.:22 192.168. 61. 54
E 00.0C:30:E1:18 192. 168. 61. 55
F 00:0C:30:F1.:29 192. 168. 61. 56
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Tab.2 Initial value of signal-to-noise ratio for signal

reception at communication transmission nodes

BN TRED U LL/dB
A 9.4
B 8.6
c 13.5
D 11.3
E 12.5
F 8.5
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Fig. 7  Architecture of emergency communication
self-organizing network
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Fig. 8 Packet format of broadband ad hoc

network routing protocol
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Fig. 9 Signal reception spectra of nodes D and F
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Fig. 10 Comparison of emergency communication

transmission quality
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