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A Model-driven OFDM Receiver Based on Deep Learning

LIU Meng, LU Min,HU Juan, LI Zhuomin

(College of Science,Jiangxi University of Science and Technology , Ganzhou 341000, China)

Abstract; To overcome the problems of low demodulation precision and high computational complexity in
the orthogonal frequency division multiplexing ( OFDM ) wireless receiver, a new model-driven OFDM
receiver model named FBLTNet ( Fully Connected, Bi-LSTM and Transformer-encoder Neural Network )
including channel estimation and signal detection is proposed on the deep learning technology. Fully
Connected Deep Neural Network ( FCDNN) is applied to replace linear interpolation in the channel
estimation. In the signal detection part, the combination of Transformer-encoder and Bidirectional Long
Short Term Memory ( Bi-LSTM ) is applied to achieve signal demodulation and bit stream recovery. The
receiver performance in different modulation modes is tested in the Rayleigh fading channel. Simulation
results show that the FBLTNet achieves a significant improvement performance in the bit rate compared
with the deep learning based receivers as well as the conventional receivers. Compared with the data-driven
wireless receiver algorithm ,the offline training model has better performance by reducing the convergence
time , testing time and network parameters 33.0% ,25% and 29. 5% ,respectively.
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Fig. 1 OFDM wireless communication system
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Fig. 2 Data flow diagram of FBLNet receiver
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Fig. 3 Channel estimation network

2.1.2 FS&

ERez Rl FeRIDERR s alll K= RE I R 2
(A% P I A5 A D A 28 I 4% (fRT R SD 2% )
WA LR, W& 4 B,

ﬁn’:ﬂﬂﬁ%ﬁ Qeerleerl :
28 |
|
'
|
i

Transformer_encoder

LayerNormalization

N

1
Transformerst A i
[ Transformer_encoder ] :>
: P
1 Dropout
1
| Muti-Head
Attention

LayerNormalization
X

——

Transformer_encoder

Imag Imag Imag

Imag Imag Imag i

swn | f ! i

BEERE Tp Zyivse H
B4 (ESKNMEEETERE

Fig. 4 Data flow diagram of signal detection network structure
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