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Abstract
Neural Network is said to emulate the brain, though, its processing is not quite how the biological brain really works.
The Neural Network has witnessed significant improvement since 1943 to date. However, modifications on the Neural
Network mainly focus on the structure itself, not the activation function despite the critical role of activation function
in the performance of the Neural Network. In this paper, we present the modification of Neural Network activation
function to improve the performance of the Neural Network. The theoretical background of the modification,
including mathematical proof is fully described in the paper. The modified activation function is code name as
SigHyper. The performance of SigHyper was evaluated against state of the art activation function on the crude oil price
dataset. Results suggested that the proposed SigHyper was found to improved accuracy of the Neural Network.
Analysis of variance showed that the accuracy of the SigHyper is significant. It was established that the SigHyper
require further improvement. The activation function proposed in this research has added to the activation functions
already discussed in the literature. The study may motivate researchers to further modify activation functions, hence,
improve the performance of the Neural Network. © 2014 IEEE.

Author keywords
Activation Function  Artificial Neural Network  Hyperbolic  Logsig  Training algorithm

Indexed keywords

Engineering
controlled terms:

Artificial intelligence Chemical activation Crude oil Neural networks

Activation functions

Hyperbolic

Logsig

Mathematical proof

Modified neural
networks

Network activations

State of the art

Training algorithms

◅ Back to results ◅ Previous  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Proceedings - 2014 4th International Conference on Artificial Intelligence with Applications in Engineering and
Technology, ICAIET 2014
2014, Article number 7351806, Pages 8-13
4th International Conference on Artificial Intelligence with Applications in Engineering and Technology, ICAIET 2014;
Kota Kinabalu, Sabah; Malaysia; 2 December 2014 through 5 December 2014; Category numberE5400; Code 118813

Abubakar, A.I.a  Chiroma, H.b  Abdulkareem, S.b  Gital, A.Y.c  Muaz, S.A.d Maitama, J.d
Isah, M.L.e Herawan, T.f 

a

b

c

  View additional affiliations

 View references (39)

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

,  ,

(2015) Journal of Computational
and Theoretical Nanoscience

,  ,

(2016) Intelligent Automation
and Soft Computing

,  ,

(2017) International Journal of
Oil, Gas and Coal Technology

  





 ▻Set citation alert  ▻Set citation feed

Optimization of neural network
using cuckoo search for the
classification of diabetes

 Abubakar, A.I. Shuib, L.
Chiroma, H.

A Review on Artificial Intelligence
Methodologies for the
Forecasting of Crude Oil Price

 Chiroma, H. Abdul-Kareem, S.
Shukri Mohd Noor, A.

Soft computing approach for
predicting OPEC countries' oil
consumption

 Chiroma, H. Abubakar, A.I.
Herawan, T.

View all related documents based
on references

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&offset=2&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-84962735456&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-0030411938&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&relpos=2
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICAIET.2014.12&locationID=1&categoryID=4&eid=2-s2.0-84969638897&issn=&linkType=TemplateLinking&year=2014&zone=outwardlinks&origin=recordpage&dig=b3d1c4507ce191cacaca0d4f91ddd4bb&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICAIET.2014.12&locationID=1&categoryID=4&eid=2-s2.0-84969638897&issn=&linkType=ViewAtPublisher&year=2014&origin=recordpage&dig=031db6525d8e06dbbc8a4e3341e5b01c&recordRank=
https://www.scopus.com/authid/detail.uri?authorId=54891756900&amp;eid=2-s2.0-84969638897
mailto:adamu@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=55583663400&amp;eid=2-s2.0-84969638897
mailto:hchiroma@acm.org
https://www.scopus.com/authid/detail.uri?authorId=56047672000&amp;eid=2-s2.0-84969638897
mailto:sameem@um.edu.my
https://www.scopus.com/authid/detail.uri?authorId=56077965400&amp;eid=2-s2.0-84969638897
mailto:asgital@yahoo.com
https://www.scopus.com/authid/detail.uri?authorId=56294913900&amp;eid=2-s2.0-84969638897
https://www.scopus.com/authid/detail.uri?authorId=57189348495&amp;eid=2-s2.0-84969638897
https://www.scopus.com/authid/detail.uri?authorId=57189355545&amp;eid=2-s2.0-84969638897
https://www.scopus.com/authid/detail.uri?authorId=35085139400&amp;eid=2-s2.0-84969638897
mailto:tutut@um.edu.my
https://www.scopus.com/standard/help.uri?topic=5416
https://plu.mx/plum/a/?elsevier_id=2-s2.0-84969638897&theme=plum-scopus-theme
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84969638897&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84969638897
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84982682803&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54891756900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35230654200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55583663400&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84954141316&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55583663400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9337499000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35198623500&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85021245692&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55583663400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54891756900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35085139400&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84969638897&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 2/7

References (39)

Engineering main
heading:

Hyperbolic functions

McCulloch, W.S., Pitts, W. 

(1943) The Bulletin of Mathematical Biophysics, 5 (4), pp. 115-133.  . 
doi: 10.1007/BF02478259 

Karaboga, D., Akay, B., Ozturk, C. 
Artificial bee colony (ABC) optimization algorithm for training feed-forward neural networks 
(2007) Modeling Decisions for Artificial Intelligence, pp. 318-329.  . 
Springer Berlin Heidelberg 

 

Acir, A. 

(2013) International Journal of Exergy, 12 (3), pp. 362-379.  . 
doi: 10.1504/IJEX.2013.054118 

Chiroma, H., Abdulkareem, S., Abubakar, A., Usman, M.J. 

(2013) Neural Network World, 23 (6), pp. 523-551.  . 

Chiroma, H., Abdulkareem, S., Abubakar, A., Zeki, A., Ya'U Gital, A. 

(2013) ISIEA 2013 - 2013 IEEE Symposium on Industrial Electronics and Applications, art. no. 6738994, pp.
200-205.  . 
ISBN: 978-147991125-7 
doi: 10.1109/ISIEA.2013.6738994 

ISBN: 978-147997910-3
Source Type: Conference
Proceeding
Original language: English

DOI: 10.1109/ICAIET.2014.12
Document Type: Conference Paper
Volume Editors: Al-Dabass D.,Saad I.,Mohamad
K.A.,Hijazi M.H.A.
Sponsors:
Publisher: Institute of Electrical and Electronics
Engineers Inc.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

A logical calculus of the ideas immanent in nervous activity

Cited 5022 times

View at Publisher

2

Cited 72 times

3

Application of artificial neural network to exergy performance analysis of coal fired
thermal power plant

Cited 4 times

View at Publisher

4

Computational intelligence techniques with application to crude oil price projection: A
literature survey from 2001-2012

Cited 16 times

View at Publisher

5

Intelligent system for predicting the price of natural gas based on non-oil
commodities

Cited 2 times

View at Publisher

Find more related documents in
Scopus based on:

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=2888c29815af7703bd0873db2637b39d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84969638897%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84969638897
https://www.scopus.com/record/display.uri?eid=2-s2.0-51249194645&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-51249194645&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02478259&locationID=3&categoryID=4&eid=2-s2.0-51249194645&issn=00074985&linkType=ViewAtPublisher&year=1943&origin=reflist&dig=6053b244445dd7a5a83e99f5a7743ff5&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-80053926006&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878508024&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84878508024&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1504%2fIJEX.2013.054118&locationID=3&categoryID=4&eid=2-s2.0-84878508024&issn=17428297&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=02dcc6e05ecce55b6168c519e5acc321&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84894555465&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84894555465&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.14311%2fNNW.2013.23.032&locationID=3&categoryID=4&eid=2-s2.0-84894555465&issn=12100552&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=552c3a9db5318aa7cfcbdf3d4b2ac753&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84897707331&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84897707331&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fISIEA.2013.6738994&locationID=3&categoryID=4&eid=2-s2.0-84897707331&issn=&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=44408cc67459cad7ba92b86b8c9ba01f&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84969638897&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84969638897&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 3/7

Hernandez, L., Baladrón, C., Aguiar, J.M., Carro, B., Sanchez-Esguevillas, A.J., Lloret, J. 

(2013) Energies, 6 (3), pp. 1385-1408.  . 
 

doi: 10.3390/en6031385 

Chiroma, H., Abdul-Kareem, S., Abubakar, A. 

(2014) Lecture Notes in Electrical Engineering, 276 LNEE, pp. 163-169.  . 
ISBN: 978-364240860-1 
doi: 10.1007/978-3-642-40861-8_25 

Pi, E., Mantri, N., Ngai, S.M., Lu, H., Du, L. 

(2013) PLoS ONE, 8 (12), art. no. e82413.  . 

 
doi: 10.1371/journal.pone.0082413 

Korkut, I., Acir, A., Boy, M. 

(2011) Expert Systems with Applications, 38 (9), pp. 11651-11656.  . 
doi: 10.1016/j.eswa.2011.03.044 

Zhu, L.-C., Ye, Y.-L., Luo, W.-H., Su, M., Wei, H.-P., Zhang, X.-B., Wei, J., (...), Zou, C.-L. 

(2013) PLoS ONE, 8 (12), art. no. e82211.  . 

 
doi: 10.1371/journal.pone.0082211 

Papantonopoulos, G., Takahashi, K., Bountis, T., Loos, B.G. 

(2014) PLoS ONE, 9 (3), art. no. e89757.  . 

 
doi: 10.1371/journal.pone.0089757 

Hello, M.Y., Chiroma, H. 
Utilizing artificial neural netxork for prediction in the Nigerian stock market price index 
(2011) Computer Science & Telecommunications, 30 (1), pp. 68-77. 

 

6

Short-term load forecasting for microgrids based on artificial neural networks

Cited 35 times
http://www.mdpi.com/1996-1073/6/3/1385/pdf

View at Publisher

7

A framework for selecting the optimal technique suitable for application in a data
mining task

Cited 6 times

View at Publisher

8

BP-ANN for fitting the temperature-germination model and its application in
predicting sowing time and region for bermudagrass

Cited 5 times
http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0082413&representation=PDF

View at Publisher

9

Application of regression and artificial neural network analysis in modelling of tool-
chip interface temperature in machining

Cited 31 times

View at Publisher

10

A model to discriminate malignant from benign thyroid nodules using artificial neural
network

Cited 6 times
http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0082211&representation=PDF

View at Publisher

11

Artificial neural networks for the diagnosis of aggressive periodontitis trained by
immunologic parameters

Cited 5 times
http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0089757&representation=PDF

View at Publisher

12

https://www.scopus.com/record/display.uri?eid=2-s2.0-84877682431&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84877682431&src=s&origin=reflist&refstat=core
http://www.mdpi.com/1996-1073/6/3/1385/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen6031385&locationID=3&categoryID=4&eid=2-s2.0-84877682431&issn=19961073&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=a3b8f2168b55cc1e192cdf4a9b8b6266&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84899801437&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84899801437&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2f978-3-642-40861-8_25&locationID=3&categoryID=4&eid=2-s2.0-84899801437&issn=18761119&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=9e534abeba9bc1b6b901d74b5475c01d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84892663644&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84892663644&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0082413&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0082413&locationID=3&categoryID=4&eid=2-s2.0-84892663644&issn=19326203&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=a4c1382d9f72a89673d3b5e8dad793e6&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79955637700&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-79955637700&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.eswa.2011.03.044&locationID=3&categoryID=4&eid=2-s2.0-79955637700&issn=09574174&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=5296af6dfe882dff34e081e41ac94dd1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84892735887&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84892735887&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0082211&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0082211&locationID=3&categoryID=4&eid=2-s2.0-84892735887&issn=19326203&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=a3f5f0277b318c84dfab2df22a6ccaad&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84897385758&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84897385758&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0089757&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0089757&locationID=3&categoryID=4&eid=2-s2.0-84897385758&issn=19326203&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=f4007ab264cfe5002f7d30e0dfaeb797&recordRank=


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 4/7

Nawi, N.M., Rehman, M.Z., Ghazali, M.I., Yahya, M.N., Khan, A. 

(2014) Applied Mechanics and Materials, 465-466, pp. 652-656.  . 
ISBN: 978-303785933-9 
doi: 10.4028/www.scientific.net/AMM.465-466.652 

Elman, J.L. 

(1990) Cognitive Science, 14 (2), pp. 179-211.  . 
doi: 10.1016/0364-0213(90)90002-E 

Jordan, M.L. 
(1986) Serial Order: A Parallel Distributed Processing Approach, p. 8604.  . 
UC San Diego, Institute for Cognitive Science Report 

 

Specht, D.F. 

(1990) Neural Networks, 3 (1), pp. 109-118.  . 
doi: 10.1016/0893-6080(90)90049-Q 

Klassen, Myungsook, Pao, Yoh Han, Chen, Victor 

(1988) , pp. 507-513.  . 

Cortes, C., Vapnik, V. 

(1995) Machine Learning, 20 (3), pp. 273-297.  . 
doi: 10.1023/A:1022627411411 

Qunli, W., Ge, H., Xiaodong, C. 

(2009) Proceedings - 2009 International Forum on Information Technology and Applications, IFITA
2009, 1, art. no. 5231578, pp. 231-234.  . 
ISBN: 978-076953600-2 
doi: 10.1109/IFITA.2009.36 

Jammazi, R., Aloui, C. 

(2012) Energy Economics, 34 (3), pp. 828-841.  . 
doi: 10.1016/j.eneco.2011.07.018 

13

Hybrid bat-BP: A new intelligent tool for diagnosing noise-induced hearing loss
(NIHL) in Malaysian industrial workers

Cited 4 times

View at Publisher

14

Finding structure in time

Cited 3453 times

View at Publisher

15
Cited 239 times

16

Probabilistic neural networks

Cited 2195 times

View at Publisher

17

Characteristics of the functional link net: A higher order delta rule net

Cited 67 times

18

Support-Vector Networks

Cited 15244 times

View at Publisher

19

Crude oil price forecasting with an improved model based on wavelet transform and
RBF neural network

Cited 9 times

View at Publisher

20

Crude oil price forecasting: Experimental evidence from wavelet decomposition and
neural network modeling

Cited 71 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84891958489&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84891958489&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4028%2fwww.scientific.net%2fAMM.465-466.652&locationID=3&categoryID=4&eid=2-s2.0-84891958489&issn=16609336&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=a6b9075c8588786fd3a1a1954003bdb8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-26444565569&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-26444565569&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0364-0213%2890%2990002-E&locationID=3&categoryID=4&eid=2-s2.0-26444565569&issn=03640213&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=267cce25c63122ad2a94b974e64638ac&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0004121079&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0025206332&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0025206332&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0893-6080%2890%2990049-Q&locationID=3&categoryID=4&eid=2-s2.0-0025206332&issn=08936080&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=21f45d20160f680f28f501330cc9bfe1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0024123525&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0024123525&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-34249753618&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-34249753618&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1023%2fA%3a1022627411411&locationID=3&categoryID=4&eid=2-s2.0-34249753618&issn=15730565&linkType=ViewAtPublisher&year=1995&origin=reflist&dig=974a55bec4f020f4f972be36435be313&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70350536938&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-70350536938&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIFITA.2009.36&locationID=3&categoryID=4&eid=2-s2.0-70350536938&issn=&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=090700f5fc85cf97d356c8908bd417d5&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84859715514&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84859715514&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.eneco.2011.07.018&locationID=3&categoryID=4&eid=2-s2.0-84859715514&issn=01409883&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=e593c2c5f66fe38f61c7c5ce32e0d99a&recordRank=


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 5/7

Azar, A.T. 

(2013) Neural Computing and Applications, 23 (3-4), pp. 1019-1034.  . 
doi: 10.1007/s00521-012-1026-y 

Zhang, G., Eddy Patuwo, B., Y. Hu, M. 

(1998) International Journal of Forecasting, 14 (1), pp. 35-62.  . 

Chiroma, H., Gital, A.Y., Usman, A.M. 
Neural network model for the forecasting of 7up security close price in the Nigerian stock exchange 
(2009) Journal of Computer Science and Its Application, 16 (1), pp. 1-10. 

 

Fausett, L.V. 
(1994) Fundamentals of Neural Networks: Architectures, Algorithms, and Applications.  . 
Prentice-Hall: Englewood Cliffs 

 

Haykin, S. 
(1999) Neural Networks.  . 
New Jersey: Prentice Hall, 2nd edn 

 

Zweiri, Y.H., Whidborne, J.F., Seneviratne, L.D. 

(2003) Neurocomputing, 50, pp. 305-318.  . 
doi: 10.1016/S0925-2312(02)00569-6 

Yang, X.-S., Deb, S. 

(2009) 2009 World Congress on Nature and Biologically Inspired Computing, NABIC 2009 -
Proceedings, art. no. 5393690, pp. 210-214.  . 
ISBN: 978-142445612-3 
doi: 10.1109/NABIC.2009.5393690 

Marichelvam, M.K., Prabaharan, T., Yang, X.S. 

(2014) Applied Soft Computing Journal, 19, pp. 93-101.  . 
doi: 10.1016/j.asoc.2014.02.005 

(2012) Energy Information Administration of the United States 
www.eia.org retrieved 20 December Department of Energy 

 

21

Fast neural network learning algorithms for medical applications

Cited 25 times

View at Publisher

22

Forecasting with artificial neural networks: The state of the art

Cited 1627 times

View at Publisher

23

24
Cited 2737 times

25
Cited 2843 times

26

A three-term backpropagation algorithm

Cited 74 times

View at Publisher

27

Cuckoo search via Lévy flights

Cited 1575 times

View at Publisher

28

Improved cuckoo search algorithm for hybrid flow shop scheduling problems to
minimize makespan

Cited 53 times

View at Publisher

29

https://www.scopus.com/record/display.uri?eid=2-s2.0-84884590134&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84884590134&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs00521-012-1026-y&locationID=3&categoryID=4&eid=2-s2.0-84884590134&issn=09410643&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=51b8f9be7acc67e734cb0c73fcc35fb2&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0003123930&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0003123930&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1016%2fS0169-2070%2897%2900044-7&locationID=3&categoryID=4&eid=2-s2.0-0003123930&issn=01692070&linkType=ViewAtPublisher&year=1998&origin=reflist&dig=48683e047b6a2c7ac71191b8d3203266&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0003710566&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0004063090&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0037244331&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-0037244331&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0925-2312%2802%2900569-6&locationID=3&categoryID=4&eid=2-s2.0-0037244331&issn=09252312&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=c2730a186d5b35eb5aee469a83b9502d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77949623076&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-77949623076&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fNABIC.2009.5393690&locationID=3&categoryID=4&eid=2-s2.0-77949623076&issn=&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=6f8ab96a1c10fee78bd48c8487e30b48&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84897692569&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84897692569&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.asoc.2014.02.005&locationID=3&categoryID=4&eid=2-s2.0-84897692569&issn=15684946&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=e07e24cfe95023cff5db86e449560d4c&recordRank=


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 6/7

Adetutu, M.O. 

(2014) Applied Energy, 119, pp. 363-370.  . 
 

doi: 10.1016/j.apenergy.2014.01.015 

Kulkar, S., Haidar, I. 
Forecasting model for crude oil price using artificial neural networks and commodity future prices 
(2009) International Journal of Computer Science and Information Security, 2 (1), pp. 81-88. 

 

Witten, I.H., Frank, E., Hall, M.A., Pal, C.J. 

(2016) Data Mining: Practical Machine Learning Tools and Techniques, pp. 1-621.  . 
 

ISBN: 978-012804291-5 

Ghaffari, A., Zare, S. 

(2009) Energy Economics, 31 (4), pp. 531-536.  . 
doi: 10.1016/j.eneco.2009.01.006 

Pan, H., Haidar, I., Kulkarni, S. 

(2009) Frontiers of Computer Science in China, 3 (2), pp. 177-191.  . 
doi: 10.1007/s11704-009-0025-3 

Tang, M., Zhang, J., Tao, M. 

(2010) Proceedings - 2010 6th International Conference on Natural Computation, ICNC 2010, 3, art. no.
5583774, pp. 1643-1648.  . 
ISBN: 978-142445961-2 
doi: 10.1109/ICNC.2010.5583774 

Chen, X., Qu, Y. 

(2011) Proceedings - 2011 International Conference on Computational and Information Sciences, ICCIS
2011, art. no. 6086295, pp. 702-704.  . 
ISBN: 978-076954501-1 
doi: 10.1109/ICCIS.2011.315 

30

Energy efficiency and capital-energy substitutability: Evidence from four OPEC
countries

Cited 16 times
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt

View at Publisher

31

32

Data Mining: Practical Machine Learning Tools and Techniques

Cited 635 times
http://www.sciencedirect.com/science/book/9780128042915

33

A novel algorithm for prediction of crude oil price variation based on soft computing

Cited 45 times

View at Publisher

34

Daily prediction of short-term trends of crude oil prices using neural networks
exploiting multimarket dynamics

Cited 8 times

View at Publisher

35

RETRACTED ARTICLE: Effects simulation of international natural gas prices on crude
oil prices based on WBNNK model

Cited 3 times

View at Publisher

36

A prediction method of crude oil output based on artificial neural network

Cited 3 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84893360833&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-84893360833&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2014.01.015&locationID=3&categoryID=4&eid=2-s2.0-84893360833&issn=03062619&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=27db7cc655830c9947469d881e7eebb7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85009962818&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-85009962818&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/book/9780128042915
https://www.scopus.com/record/display.uri?eid=2-s2.0-67349124122&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-67349124122&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.eneco.2009.01.006&locationID=3&categoryID=4&eid=2-s2.0-67349124122&issn=01409883&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=b7793f61d8421e51148cc738c2a4fc3c&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-67651121989&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-67651121989&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11704-009-0025-3&locationID=3&categoryID=4&eid=2-s2.0-67651121989&issn=16737350&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=fbdc007d69e896de1f1e73abe95f78f6&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78149316837&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-78149316837&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICNC.2010.5583774&locationID=3&categoryID=4&eid=2-s2.0-78149316837&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=3b6ec897efdb17c4a9f1a7d5c22362be&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-83755172685&origin=reflist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Function&st2=&sid=76a92f610e966d2bd9646f39b62e08a4&sot=b&sdt=b&sl=50&s=TITLE%28Modified+Neural+Network+Activation+Function%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84969638897&refeid=2-s2.0-83755172685&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICCIS.2011.315&locationID=3&categoryID=4&eid=2-s2.0-83755172685&issn=&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=8d92f7101c415070691026a8b72defe6&recordRank=


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84969638897&origin=resultslist&sort=plf-f&src=s&st1=Modified+Neural+Network+Activation+Fu… 7/7

  2 of 3  

Zhang, L., Wang, L., Wang, X., Liu, K., Abraham, A. 

(2012) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics), 7208 LNAI (PART 1), pp. 647-654.  . 
ISBN: 978-364228941-5 
doi: 10.1007/978-3-642-28942-2_58 

Çalişir, D., Dogǎntekin, E. 
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