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1. A method comprising:

training a neural network comprising a plurality of neuron layers, the
training comprising performing, for a training batch of a plurality of
training batches:
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training respective layers of the plurality of layers according to the training
batch, wherein individual ones of the respective layers respectively
comprise one or more neurons individually comprising a set of auxiliary
parameters and a set of weighting factors, and wherein training individual
ones of the respective layers updates the respective sets of auxiliary
parameters and the respective sets of weighting factors of the individual
ones of the one or more neurons in the respective layers;

identifying one or more neurons for deletion according to the respective
sets of auxiliary parameters and a regularization penalty for the neural
network; and

deleting the identified one or more neurons from the neural network prior

to completion of the training batch.
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1. A computer—implemented method comprising:

obtaining an original neural network having a plurality of first—in—first—out
(FIFO) queues, each FIFO queue located between a pair of nodes among a
plurality of nodes of the original neural network;

generating at least one modified neural network, the modified neural
network being equivalent to the original neural network with a modified
length of at least one FIFO queue, wherein the generating comprises:
selecting the at least one FIFO queue among the plurality of FIFO queues
in the original neural network to modify, wherein the selecting is based on
a random variable;

SH— AU EER truncating the at least one FIFO queue to a designated length, wherein the
designated length is greater than zero; and

determining that each of the selected at least one FIFO queues have been
truncated to the designated length;

training each neural network among the original neural network and the at
least one modified neural network;

evaluating each neural network among the original neural network and the
at least one modified neural network; and

determining which neural network among the original neural network and
the at least one modified neural network is most accurate, based on the

evaluation.

K HILH] US10902311B2 2 EHXF BLA 1Y 1E U Ak J5 2% T B ek St (FIFO)
BAHI ) ot 228 IO 45 SR U TRk 1), R S A 7 Bh S B R 2% B LA TR 2 A v X (A PR
HOBCHE A T U R, 2 S50 A ) BRI E 0L TR R T R A T 145

FEIBR R ML 2 iz T —Fh A iU el 28 I 26 1 5 s, il s R BEAIL. FIFO. BA
G A BEARRT oA 22 PPA L5 D s X 28 A L %) T P, 200 SR B 9 DA 48 A1 1, DA T
1B LG IR Mz AR RE . XM EEREAS (T FIFO BASIAG R4 AR ph 22 0 45,
P e PO YA 0D N A B e 183 SR T T, A 1 A I R PP S A TE i 2~ v

64



4.4 FRZRNE
4.4.1 FRFEIBRA

HIRZE IR A — N R A OB () FITR AR I o, WRAF B — >/ N2 A AR
A LA S — >R B 200 22 28 B A 0 F TR 28/ N AR R 4, 3k HELA — SR
RS, MBI IR 3 T 24 M2 5 b, ORI 24— e eRegE , FrL
HOM R 2R FITR LR 2R 2, 2t 2R — A LU/ N 2R, SRR AT DL 742
e RS A S G

Teacher Model

________________________

B 4- 6 FHRZEESE
SR ZER A6 Y /& Teacher—Student #2541, H b teacher 2 AR A% H 2, student

SERIRIEZE o R R 2 BB

1) JRUaR I Zk: YI1ZR" Teacher BEAL", falAKko Net=T, B HIRF R BIAT AL
2%, WAl LAl 240 YNGR AR R AR T . FATIXS "Teacher RS " AAEAE A & T
A . S8 R RS, BRI, T RA X, HARRE
Fih Y, HoA Y Z5d softmax BRSSO AR R S AR (E

2) KRB Zk: YIIZK"Student B, AR Net=S, ERSECEEVN, B
SERGATH ] B PR o [RIRERY, X TARRIA X, HARRERIHE Y, Y 285 softmax WS
i TR B B 1 6T IO A 7 2 31 AR AR A

4.4.2 BEREHEARMBE
1) HANRZIBA L AIfEBEZ US12307750B2

HiE 5 US17/837636 HI4 H 2022-06-10
NI US12307750B2 ARSI FAL | IR AE K
b Scalable knowledge distillation techniques for machine learning

65



HIF(LABON

PR AT AT A BRSTA A]

PR AR IR S R P AL IS AT BRI TR~ R AR fi ke

L RERD) Y5 R B R BRI, I SE I T ORI R AL ZE AR O
> T INAFRD /0 BEK
]:II?'H\I_
Tty Loghts
- Taacher Model = Tm*:;:::p;::l.ﬁ
!II/ l!U/
F A Teacher
Trainisyg Duta Dataibore Logits
Slugend
:]/ Liogits e
L Sudent Moded Bhgroment Ut

:I:Sf Feedid , -./I

BRI R

1. A data processing system comprising:

a processor; and a machine—readable storage medium storing executable
instructions that, when executed, cause the processor to perform operations
comprising:

instantiating an instance of a teacher model in a memory of the data
processing system;

instantiating an instance of a student model in the memory of the data
processing system;

dividing training data into a plurality of batches of samples, wherein a size
of the plurality of batches of samples is based at least in part on an amount
of the memory available for training the student model after instantiating
the instance of the teacher model and the instance of the student model;
and training the student model to replicate performance of the teacher
model using an iterative knowledge distillation process in which the
teacher model and the student model are trained in parallel during each
iteration of the iterative knowledge distillation process by:

obtaining a respective batch of training data from the plurality of batches of
samples in the memory;

training the teacher model using each of the samples in the respective
batch of training data;

training the student model using each of the samples in the respective
batch of training data;

evaluating performance of the student model compared with the
performance of the teacher model; and providing feedback to student

model to adjust behavior of the student model based on the performance of
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| the student model. |
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1. A knowledge distillation method based on a regression task that is
executed in a computing device including:

one or more processors; and

a memory storing one or more programs executed by the one or more
processors, the method comprising:

S —BURER training a first deep neural network model that is a teacher model
including a first encoder and a first decoder;

constructing a second deep neural network model that is a student model
including a second encoder and a second decoder according to a preset
constraint of a target system and initializing parameters of the second deep

neural network model;
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performing a first knowledge distillation operation on the second encoder
of the second deep neural network model based on the trained first deep
neural network model; and

performing a second knowledge distillation operation on the second
encoder and the second decoder of the second deep neural network model

based on the trained first deep neural network model.
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