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A core development
that enables Skype
translation came from
Redmond researcher Li
Deng. He invited Geoff
Hinton, a professor at
the University of
Toronto, to visit
Redmond in 2009 to
work on new neural-
network learning
methods, based on a
couple of seminal
papers from Hinton and

Li Deng (left) and Geoff Hinton. his collaborators in 2006 ﬁ*i,l:
that had brought new ]
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toward cell body

’ branches
dendrites of axon

: s axon
nucleus & . _—
N

terminals

impulses carried

' ' away from cell body
cell body

From: https://cs231n.github.io/neural-networks-1
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* CNN

* LSTM

* GRU

* FSMN

* TDNN

* TDNN-F
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2X14+4x0+(-3)x(-1)+5x0+9%x1+7%x1+6x1+8x1+(—1)x(—1) =36
3X14+5Xx04+8%x(-1)+(-1)Xx0+4%x14+7Xx14+9%x1+11x14+2x(—-1) =24
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o H/Mfilter: 3*3
o PNRIHLHE AL, FIEAEEL0, Nfilterdm TS (40-3)/1+1=38



O\
AN

oo \)
S
Stras WS

GZMrT

XIAMEN UNIVERSITY

1/ Milter#n -

| .

FBankiS4F | BE S
R 40 — - \
- H — 384
i :
[E— 1

A [B) B (M gx): 3

o H/Mfilter: 3*3
o PNRIHLHE AL, FIEAEEL0, Nfilterdm TS (40-3)/1+1=38



N Milter#y

XIAMEN UNIVERSITY

By L RFIE

— 384

" |
filter™N&r  N=64

{5 FH RS filter: 3x3x64 num_filters



XIAMEN UNIVERSITY

max-poolingZr YT

pool_size=3 pool_size=3

-~ max H Mmax

- max max

| max max
max max

filterksy & 4FE - e

max max
max max
max max max-pooling
max max Ty B AL
max max
max ——> max ——

|
filter N4



LSTM

« 1997, —FEFRAKERICIZEIT (LSTM) HEMESIANE
RNNA, LSTMAIhH 5 AR T 12 ZeRNNFT /7 7E BY 456 5 VE 2k (o] &3,
\"TEI'JT?E; SIR 47 b 52 AY 8 0 2t N\ R IR TR BISERNN TS E N
X .

D,

I
>

@)




GRU

* GRURYTEIRE T

A

REE2NTIEEY, BIERITFER T,

* EALSTMBY B ERR, GRUBIE#HT 12 LSTl\AE’m,L,Iﬁniau/\n

Sk, —AE?EﬁIjEjE%EJLTLSTI\/II—f@_/I\HEIIJIjJ ElpiNS
F 7 ARIASHBREUALS, Bl LE MR —LeH er X LE &R

1% GRUE’HE*F”?*#’JttLSTl\AEﬁuaiié@

he—q I
(X () >




FSMN

* BIIRELFFICIZMEL (feed-forward sequential memory network, FSMN)
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Input dim=40 name=input

relu-batchnorm-layer name=tdnnl dim=625
relu-batchnorm-layer name=tdnn2 input=Append
relu-batchnorm-layer name=tdnn3 input=Append
relu-batchnorm-layer name=tdnn4 input=Append dim=625
relu-batchnorm-layer name=tdnn5 input=Append(-3,0,3) dim=625
relu-batchnorm-layer name=tdnn6 input=Append(-3,0,3) dim=625
relu-batchnorm-layer name=prefinal-chain input=tdnn6 dim=625 target-rms=0.5
output-layer name=output include-log-softmax=false dim=3759 max-change=1.5
output-layer name=output-xent include-log-softmax=true dim=3759 max-change=1.5
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