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Dropout: A simple way to prevent neural networks from overfitting (aricie)
Srivastava, N. &, Hinton, G. &, HKrizhewsky, A. &, Sutskever, . =, Salakhutdinov, R. =&

Department of Computer Science, University of Toronto, 10 Kings Cellege Road, Toronto, ON, M55 3G4, Canada

Abstract

Deep neural nets with a large number of parameters are very powerful machine learning systems. However, overfitting is a serious problem in

such networks. Large networks are also slow to use, making it difficult to deal with overfitting by combining the predictions of many different

large neural nets at test time. Dropout is a technique for addressing this problem. The key idea is to randomly drop units (along with their
connections) from the neural network during training. This prevents units from co-adapting too much. During training, dropout samples from
an exponential number of different "thinned” networks. At test time, it is easy to approximate the effect of averaging the predictions of all these
thinned networks by simply using a single unthinned network that has smaller weights. This significantly reduces overfitting and gives major
improvements over other regularization methods. We show that dropout improves the performance of neural networks on supervised learning

tasks in vision, speech recognition, document classification and computational biclogy, obtaining state-of-the-art results on many benchmark

data sets. (€) 2014 Nitish Srivastava, Geoffrey Hinton, Alex Krizhevsky, llya Sutskever and Ruslan Salakhutdinov.

\

v View references (36)

J

Author keywords
Deep learning  Model combination  Meural networks  Regularization [y

(o]
Indexed keywords (x'lxl' |9 E

IUE
& Mol 3|2|E)

Engineering controlled Benchmarking  Bicinformatics  Classification (of information)  Forecasting  Information retrieval systems

terms: . .
Learning systems  Speech recognition

Compendex keywords Computational biclegy ~ Deep learning Deep neural nets  Document Classification

Model combination  Regularization  Regularization methods

Engineering main heading: | Neural networks

Exponential numbers

=20 meIg YWa

Metrics @ View all metrics »

2178 ", Citations in Scopus

99th Percentile

282.75 ield-Wei itati
- Field-Weighted Citation

A
Impact

PlumX Metrics ~

ﬁ Usage, Captures, Mentions,

Socizl Media and Citations
beyond Scopus.

2 =28 UL =2

[ Cited by 2178 documents

AxonDeepSeg: Automatic axon and myelin
segmentation from microscopy data using
convolutional neural networks

Zaimi, A. , Wabartha, M. , Herman, V.
(2018) Scientific Reporis

Automatic knee osteoarthritis diagnosis
from plain radiographs: A deep learning-
based approach

Tiulpin, A., Thevenot, J. , Rahtu, E.
(2018) Scientific Reports

Learning deep features from body and
parts for person re-identification in
camera networks

Zhang, Z., Si, T.

(2018) Eurasip Journal on Wireless
Communications and Networking

View all 2178 citing documents

Inform me when this document is cited in



. . . . = =. =
Q18X H(Citation information) £&: Mendeley, RefWork, 2 S
Export document settings @
Select your method of export
MM MENDELEY O Ref\Works scival © RIS Format csv BibTeX Plain Text
EndNote, Excel ASCH in HTML
Reference Manager
What information do you want to export?
M| Citation information Bibliographical information Abstract & keywords Funding details Other information
W Author(s) Affiliations Abstract Mumber Tradenames & manufacturers
B Document title Serial identifiers {e.g. I55N) Author keywords Acronym Accession numbers & chemicals
W Year PubMed ID Index keywords Sponsor Conference information
B Source title Publisher Funding text Include references
B volume, issue, pages Editor{s)
W} Citation count Language of original document
W Source & document type Correspondence address
m DOl Abbreviated source title

Cancel




Author search e s e

To determine which author names should be grouped together under a single identifier number, the Scopus Author Identifier uses an algorithm that matches author names
based on their affiliation, address, subject area, source title, dates of publication, citations, and co-authors. Documents with insufficient data may not be matched, this can lead
to more than one entry in the results list for the same author. By default, only details pages matched to more than one document in Scopus are shown in search results. About

Scopus Author Identifier

Documents  Authors  Affiliations  Advanced Search tips (D)
o A X Xto| o|=
Author last name X=xe| ‘8 Author first name ixtel oI5
g Smith g L.
AD
Affiliation ===

Show exact matches only

e.g University of Toronto

ORCID &M 7t5

ORCID (=, Scopus Author ID2F ORCIDZt SIAIE 740 skl
e ORCIDZ? AFAAMER EF & ofLt
O KXo 0|E€ & ZEZCHH? AJUEIIE(Wildcard)
QUETIIEE HEOZ AEotH ALz QALK 97| W=E0| 2XAtt &4 ALZoHOF LT *~art > art Iwv=* = iwv
HLERL * ?
7ls 07 L= oY 7H2| 2XtE CHAISI0 ZHAM ofLte] ZXtE CHAIGH ZHAM
GiIA| Jo* = John, Johnston, Jonathan Jo?n = John, Joan



B h-index

- TR HQIS AR T T

Analyze author output @

Lee, Sang Young Back to author details page
Ulsan National Institute of Science and Technology, Depariment of Energy Engineering, Ulsan, South Korea

Author ID:47461885200

ot JHel £X|2 LIEHE £ UAZ

Documents (47)

Analyze documents published between:

h-index (12)

Citations (440) | Co-authors (116) ‘

Bp Export | {5 Print | 24 Emsil

Documents ‘ Citations = ‘ Title

Atomic layer deposition of Ru thin f.._
All-inkjet-printed, solid-state flexibl
Chemical vapor deposition of Ru th...
Reduction of electrical defects in at...
Impacts of Zr composition in Hf1-x..
Enhanced nucleation behavior of a..
Hetero-Manonet Rechargeable Pa.
The effects of postdeposition anne.
Investigation of oxygen-related def. _
Hierarchical multiscale hyperporou. ..
Electrical and bias temperature inst...
Atomic layer deposition of rutheniu. ..
Functionalized Nanocellulose-Integ....
Chemical structures and electrical ...

Janus-Faced, Dual-Conductive/Ch.

1 79
2 43
3 0
4 35
5 25
L 21
7 7
8 15
g 15
10 14
1 13
12 13
13 10
14 10
15 9

16 9

Effects of annealing environment o...

This author's h-index is 12

(O Exclude self citations (0 Exclude citations from bocks  [llse=iEele o))

The h-index is based upon the number of documents and number of citations

100

B30

60

40

Number of Citations

20

40 50 60 70 80

Dacuments

Note: Scopus is in progress of updating pre-1996 cited references going back to 1970. The h-index might increase over time.

10



_____________________________________________________________________________________________________________




_____________________________________________________________________________________________________________




NOTE .

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



e

NOTE



)
DR

KD

, 2010.

et EEEoH

f=
=

100% A X7 M3: M

0
[Lm

15



unET LisRey

SCOPUSE &8st =

2AH
a-

Ha

- SCOPUS Quick Guide -

Published in March 2018,

© Sejin Cheon

UNIST LIBRARY

16



