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MTL-based Joint DoA Estimation and AMC of Unknown Overlapped Signal
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Abstract

This paper proposes a multi-task learning (MTL)-based algorithm for joint direction of arrival (DoA) estimation and modulation
classification to process overlapping unknown signals in multi-source communication environments. Conventional methods estimate each
characteristic independently, resulting in redundant computations and low efficiency. To overcome these limitations, the proposed
algorithm employs MoDANet, an MTL-based deep learning model that performs multiple independent tasks concurrently and integrates
signal detection, separation, and feature estimation into a unified system. Simulation results show that the proposed algorithm achieves
lower computational complexity and improved estimation performance compared with sequential approaches for individual tasks.
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. The scheme of joint DoA estimation and AMC for

overlapped unknown signals.
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Table 1. Experimental setting for estimating DoA and
modulation techniques.

Parameter Value
SNR —20 dB to 10 dB with the step size of 5 dB
DoA 1° to 40° with the step size of 1°
BPSK 1.89~22.7 MHz
FM, FSK 30~87.975 MHz
Mod | Freq AM 108~129.975 MHz
AM, FM, FSK 130~148.975 MHz
FM, FSK 156~173.975 MHz
Number of data 21,000 training data, 7,000 test data
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Fig. 3. AMC accuracy and DoA estimation RMSE of the
proposed algorithm and individual tasks.
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Table 2. Computaional complexity of proposed algorithm
and individual tasks.

AMC-only | DoA-only MTL
Number of 279428 | 316328 | 514284
parameters
Execution time (ms) 0.61 0.60 0.88
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