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Number of subcarriers 50
FFT size 64
FEC Convolutional code

1 frame = 32 OFDM symbols
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16 64
<= o =
Guard interval Effective symbol interval

Parameters Values

Input
Conv2D (filters: 8) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 16) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 32) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 64) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 128) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 256) + ReLU
Max-Pooling (2 X 2)
Conv2D (filters: 512) + ReLU
Max-Pooling (2 X 2)
Fully Connected + ReLU
Dropout (0.5)

Fully Connected + Softmax

256 X 256 X 3
256 X 256 X 8
128 X 128 X 8
128 X 128 X 16
64 X 64 X 16
64 X 64 x 32
32 x32x32
32 X 32 x 64
16 X 16 X 64
16 X 16 x 128
8§ X 8 x 128
8 X 8 X 256
4 X 4 %256
4 X 4x512
2X2x512
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128
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4. K. Tamura, S. Kojima*, P. Trinh, S. Sugiura, and C. Ahn, “Joint SNR and Rician K-Factor Estimation Using Multimodal
Network over Mobile Fading Channels,” IEEE Trans. Mach. Learn. Commun. Netw., vol. 2, pp. 766-779, Jun. 2024.

5. K. Tamura, S. Kojima, S. Sugiura, J. Cha, and C. Ahn, “Accurate and Doppler Robust SNR Estimation using Multimodal
CNN,” Proc. IEEE 99th Vehicular Technology Conference (VTC 2024 - Spring), pp. 1 - 5, Singapore, Jun. 2024.
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v 5 : SNRIEERSICZBICAUVET — 51Ty hOAS ST LBHEBDLE:

Scheme Processing time [ms] FLOPs | Accuracy [%]

Scheme\\ Dataset 100 300 500 1000 2000 5000

M>M, [6] 3.70 x1073 39.0 K 23.04
Spectrogram [11] | 51.80 | 54.94 | 57.85 | 58.20 | 60.31 62.72

Spectrogram [11] 1.78 33.1 M 34.60
TL [15] 5426 | 56.70 | 57.20 | 57.65 | 59.07 | 61.32

TL [15] 551 309G 29.80
Sequence [16] 33.55 | 44.10 | 56.34 | 60.61 75.69 | 91.32

Sequence [16] 0.82 10.7 M 32.83
GAN [20] 4942 | 55.03 | 58.02 | 58.86 | 60.82 | 62.77

GAN [20] 1.80 331 M 34.35
Proposal 55.66 | 83.70 | 97.56 | 99.72 | 99.74 | 99.82

Proposal 2.24 40.2 M 63.08

[6] D. R. Pauluzzi and N. C. Beaulieu, “A comparison of SNR estimation techniques for the AWGN channel,” IEEE Trans. Commun., vol. 48, no. 10, pp. 1681-1691, Oct. 2000.

[11] S. Kojima, et al., “CNN-based joint SNR and Doppler shift classification using spectrogram images for AMC,” IEEE Trans. Commun., vol. 69, no. 8, pp. 5152-5167, Aug. 2021.
[15] X. Xie, S. Peng, and X. Yang, “Deep learning-based signal-to-noise ratio estimation using constellation diagrams,” Mobile Inf. Syst., vol. 2020, pp. 1-9, Nov. 2020.

[20] Z. Tang, et al., “Data augmentation for signal modulation classification using GAN,” Proc. IEEE 4th Int. Conf. Electron. Inf. Commun. Technol, Aug. 2021, pp. 450-453.
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Generated 86.7 % 98.4 % 100.0 %
Original 66.3 % 74.4 % 81.3 %
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