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Deepcode /| LEARN Codes

Deepcode: Feedback Codes via Deep Learning

Hyeji Kim? Yihan Jiang! Sreeram Kannanf, Sewoong Oh*, Pramod Viswanath*
University of Illinois at Urbana Champaign*, University of Washington'
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Deepcode / LEARN Codes
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 [locTpoeHue cucTeMbl KOAMPOBAHUS HA
HENPOHHbIX CETSAX, KOTOpas Obl OTNMYanach oT
KoAa C NOBTOPEHUSIMU
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PeweHune

Encoder 1/ 2

Layer (type) Output Shape

input 1 (InputlLayer)

Layer (type)

input 4 (InputlLayer)

Output Shape

enc_gru 1 (GRU)

enc_gru 1 (GRU)

enc_gru 2 (GRU)

batch normalization 1 (Batch

dense (Dense)

enc_gru 2 (GRU)

layer normalization (LayerNo (None,

Total params: 6,252
Trainable params: 6,052
Non-trainable params: 200

batch normalization 2 (Batch

time distributed 2 (TimeDist

layer normalization 1 (Layer

Total params: 6,292
Trainable params: 6,152
Non-trainable params: 140




PeweHune

Noise 1/ 2

Layer (type) Output Shape

Layer (type) Qutput Shape

input 5 (Inputlayer) [ (None, 10, 2)]

gaussian noise 1 (GaussianNo (None, 10, 2)

Total params:
Trainable params: 0
Non-trainable params: ©

Total params: 0
Trainable params: 0
Non-trainable params: 0




PeweHune

Decoder1/2

Layer (type)

input 3 (InputLayer)
dec_gru 11 (GRU)
dec_gru 21 (GRU)
dec_gru 12 (GRU)

dec_gru 22 (GRU)

concatenate (Concatenate)

dense 1 (Dense)

Layer (type)

input 6 (InputlLayer)

batch normalization 5 (BatchNor
batch normalization 3 (BatchNor
dec_gru 21 (GRU)

dec_gru 11 (GRU)

batch normalization 6 (BatchNor
batch normalization 4 (BatchNor
dec _gru 22 (GRU)

dec_gru 12 (GRU)

lambda 1 (Lambda)

concatenate 1 (Concatenate)

dense 5 (Dense)

time distributed 3 (TimeDistrib
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Pe3ynbrathbl
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2. BER(SNR)
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PesyneraTthbl

Separate encode and decoder

Autoencoder
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5. Good results

\\

Autoencoder
—
00 05 10 15 20
SNR

Model: "encoder"

Layer (type) Output Shape Param #

input_61 (InputLayer) [ (None, 10, 1)] 0

enc_gru_1l (GRU) (None, 10, 1) 12
System Scan

batch normalization_1 (Batch (None, 10, 1) 4

enc_gru_2 (GRU) (None, 10, 1) 12

time distributed 38 (TimeDis (None, 10, 2) 4

Total params: 32
Trainable params: 30
Non-trainable params: 2

Model: "noise"

Model: "decoder"

Layer (type) Output Shape Param # Connected to
input_63 (InputLayer) [ (None, 10, 2)] 0
dec_gru_12 (GRU) System Scan + 1) 15 input_63[0][0]
dec_gru_11 (GRU) (None, 10, 1) 15 input_63[0][0]
lambda_16 (Lambda) (None, 10, 1) 0 dec_gru_12[0][0]
linear_16 (Linear) (None, 10, 1) 2 dec_gru_11[0][0]
lambda_16[0][0]
time_distributed 39 (TimeDistri (None, 10, 1) 2 linear_16[0][0]

Total params: 34
Trainable params: 34
Non-trainable params: 0
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* [lonyymnm Kopg c NoBTOPEHUAMM
* UccnepoBanu noseaeHue cetu ANs PasHbIX AJIMH KOAO0B
* Bocnpounssenun apxmuTeKkTypy, ONUCaAHHYIO B CTaTbe



Outline

* [IpUMEHUTb perynapmsaumio co Wwrpadamm 3a Koz C NOBTOPEHUAMMU
* U3y4ynTb Apyrme apxmTeKkTypbl HEMPOHHbIX CETEMN



Team

* YeTBepunkKoB NnbA

ApPXUTEKTYpPa COeAMHEHHbIX 3HKOAEpa U AeKoaepa

* [opbyHOB MBaH

HacTtpomnka anropntma obyyeHns HEMPOHHOM CeTU

* AHApuaHoBa EKaTepuHa

NccnenoBaHue apxXUTEKTYP Ha KOPOTKUX U AJIMHHbIX KOAAX

* KoTenbHuKoBa Onbra

N3yyeHne Teopmmn, aHann3 pe3ysibTaToB, MOUCK HOBbIX aPXUTEKTYP



Cnacunb6bo 3a BHUMaHue



