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Research on joint TOA estimation algorithm based on baseband mode S signal

DIWU Yaoguang, GONG Fengxun

(College of Electronic Information and Automation, Civil Aviation University of China,
Tianjin 300300, China)

Abstract: Aiming at the problem of inaccurate time of arrival (TOA) extraction caused by low signal-to-
noise ratio (SNR) of received signals in wide area multilateration system, a joint TOA estimation algorithm
combining matched filter and non-coherent integration is proposed, which can effectively reduce the root
mean square error (RMSE) of the matched filter TOA estimation method under low SNR. The joint algorithm
does the non-coherent integration of the matched filter output of the received reply signals within the dwell
time of the secondary surveillance radar, marks a time stamp at the maximum point for TOA estimation, and
uses the principle of energy accumulation to improve the SNR, so as to improve the estimation accuracy. The
simulation results show that the algorithm can achieve a TOA estimation accuracy of 24.302 ns at —15 dB
SNR, 53 MHz sampling frequency and 9 accumulated signals. The proposed joint TOA estimation algorithm
has the characteristics of high accuracy and high robustness, and can improve the estimation accuracy to less
than 25 ns at the SNR of —15 dB to 0 dB. It provides an effective method for extracting the TOA of mode S
signals with low SNR and improving the positioning accuracy of wide area multilateration.

Keywords: multilateration; time of arrival (TOA); low signal to noise ratio (SNR); mode S signal; non-

coherent integration; matched filter

(L#5% 48 W)

Research on UAVs cloud-end collaborative navigation control algorithm

XIONG Huajie, YU Baoguo, YI Qingwu, HE Chenglong

(State Key Laboratory of Satellite Navigation System and Equipment Technology,
Shijiazhuang 050081, China)

Abstract: Conduct research on unmanned aerial vehicles (UAVs) navigation planning algorithms and
strategies, based on the analysis of traditional path planning methods and classical particle swarm
optimization (PSO), a UAVs cloud collaborative navigation control algorithm is proposed. The PSO in the
UAYV onboard part is improved, and the hybrid swarm intelligent algorithm in the cloud background part is
designed and optimized. Simulation and actual test results show that the method is correct and feasible, and
can improve the quality of UAVs navigation planning solution. Compared with other navigation planning
methods, this method has obvious advantages in UAVs navigation.

Keywords: unmanned aerial vehicles (UAVs); cloud-end collaboration; navigation control; particle

swarm optimization (PSO); hybrid swarm intelligence algorithm



