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Abstract
The maturity of detection in emotions via thermal camera is evolving recently since it is able to detect the hot parts of
human face composition replicating the area of blood vessels. The notion of non-invasive tools for data gatherings via
a thermal camera has also been vigorously highlighted. We hypothesize that, the impact of cutaneous temperature
changes due to blood flows in the blood vessels could be correlated to specific emotion state for healthy as well as
autistic children. The autistic children are less able to present emotion through facial expression. In this work, healthy
children were assigned as subjects prior to the development of the algorithm for thermal imaging analysis to form a
reference model. Facial thermal distribution was analyzed and a technique using Correlation in Gray Level Co-
occurrence Matrices (GLCM) was proposed to determine the blood vessels’ region. A k-Nearest Neighbor (k-NN)
classifier shows a promising result for the proposed method and suggests that these analyses are momentous for
distinguishing between five basic emotions and it could be used as non-verbal mediums to help on autistic children.
© 2018 IEEE

SciVal Topic Prominence 

Topic: 

Prominence percentile: 79.428

Author keywords
Autistic Emotion GLCM Texture analysis Thermal imaging

Indexed keywords

Engineering
controlled terms:

Biomedical engineering Cameras Infrared devices Infrared imaging

Nearest neighbor search Textures

Engineering
uncontrolled terms

Autistic Emotion GLCM Gray-level co-occurrence matrix Texture analysis

Thermal distributions Thermal imaging analysis Vessel identification

Engineering main
heading:

Blood vessels

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

2018 IEEE EMBS Conference on Biomedical Engineering and Sciences, IECBES 2018 -
Proceedings
24 January 2019, Article number 8626697, Pages 112-116
2018 IEEE EMBS Conference on Biomedical Engineering and Sciences, IECBES 2018; Borneo
Convention Centre KuchingDemak-Isthmus Bridge, Jalan Keruing, SejingkatKuching; Malaysia; 3
December 2018 through 6 December 2018; Category numberCFP1826K-ART; Code 144644

Rusli, N.  Md Yusof, H.  Sidek, S.N.  Ishak, N.I. 

 View references (14)



Infrared imaging | Infrared radiation | thermal images



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

,  , 

(2018) IEEE Access

,  , 

(2019) PLoS ONE

,  , 
(2009) IET Seminar Digest

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Mean of Correlation Method for
Optimization of Affective States
Detection in Children

 Rusli, N. Sidek, S.N. Yusof,
H.M.

Emotion analysis in children
through facial emissivity of
infrared thermal imaging

 Goulart, C. Valadão, C. Delisle-
Rodriguez, D.

Emotional & physical stress
detection and classification using
thermal imaging technique

 Yuen, P. Hong, K. Chen, T.

View all related documents based
on references

 ▻Authors  ▻Keywords

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300470957?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIECBES.2018.8626697&locationID=1&categoryID=4&eid=2-s2.0-85062777500&issn=&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=96374eb404d970013b7b6f4f716498c3&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=12142788400&amp;eid=2-s2.0-85062777500
mailto:nazreen.rusli@live.iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=55665781600&amp;eid=2-s2.0-85062777500
mailto:myhazlina@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=55560554800&amp;eid=2-s2.0-85062777500
mailto:snaim@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57203126691&amp;eid=2-s2.0-85062777500
mailto:izzati.ishak@live.iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85062777500&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85062777500
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85055693280&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=12142788400&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55560554800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56862078000&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85063294837&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56342133600&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=37462098000&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55580593600&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-77955930770&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=35108550400&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=35169632800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57201241944&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062777500&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062777500&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062777500&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


References (14)

Funding details

Funding sponsor Funding number Acronym

Ministry of Higher Education, Malaysia FRGS16-030-0529 MOHE

Funding text
ACKNOWLEDGMENT We wish to express our gratitude to the Ministry of Higher Education (MOHE) for funding the
project under the Fundamental Research Grant Scheme (FRGS), Grant no:FRGS16-030-0529

Levine, J.A., Pavlidis, I., Cooper, M. 

 
(2001) Lancet, 357 (9270), p. 1757.  . 

 
doi: 10.1016/S0140-6736(00)04936-9 

Kosonogov, V., De Zorzi, L., Honoré, J., Martínez-Velázquez, E.S., Nandrino, J.-L., Martinez-Selva,
J.M., Sequeira, H. 

 (Open Access)
 
(2017) PLoS ONE, 12 (9), art. no. e0183592.  . 

 
doi: 10.1371/journal.pone.0183592 

Ioannou, S., Ebisch, S., Aureli, T., Bafunno, D., Ioannides, H.A., Cardone, D., Manini, B., (...), Merla, A. 

(Open Access)
 
(2013) PLoS ONE, 8 (11), art. no. e79440.  . 

 
doi: 10.1371/journal.pone.0079440 

Cruz-Albarran, I.A., Benitez-Rangel, J.P., Osornio-Rios, R.A., Morales-Hernandez, L.A. 

 
(2017) Infrared Physics and Technology, 81, pp. 250-261.  . 
doi: 10.1016/j.infrared.2017.01.002 

ISBN: 978-153862471-5
Source Type: Conference Proceeding
Original language: English

DOI: 10.1109/IECBES.2018.8626697
Document Type: Conference Paper
Sponsors: Physiological Measurement,Sarawak Convention Bureau
Publisher: Institute of Electrical and Electronics Engineers Inc.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

The face of fear

Cited 68 times
http://www.journals.elsevier.com/the-lancet/

View at Publisher

2

Facial thermal variations: A new marker of emotional arousal

Cited 11 times
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0183592&type=printable

View at Publisher

3

The autonomic signature of guilt in children: A thermal infrared imaging study

Cited 48 times
http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0079440&representation=PDF

View at Publisher

4

Human emotions detection based on a smart-thermal system of thermographic
images

Cited 18 times

View at Publisher

https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=28c9684bd4cbcbb06eaa9fbadd9e863d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85062777500%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85062777500
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0035795961&origin=reflist&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85062777500&refeid=2-s2.0-0035795961&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/the-lancet/
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0140-6736%2800%2904936-9&locationID=3&categoryID=4&eid=2-s2.0-0035795961&issn=01406736&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=aae894567f23a314201ba0fd3b0d4946&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-85029486012&origin=reflist&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85062777500&refeid=2-s2.0-85029486012&src=s&origin=reflist&refstat=core
http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0183592&type=printable
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0183592&locationID=3&categoryID=4&eid=2-s2.0-85029486012&issn=19326203&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=7f3a5093075a4d6bfe91e3ee46e30251&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-84894268804&origin=reflist&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85062777500&refeid=2-s2.0-84894268804&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0079440&representation=PDF
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0079440&locationID=3&categoryID=4&eid=2-s2.0-84894268804&issn=19326203&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=c5380a03841d99f30fc8634b8c844932&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-85010473743&origin=reflist&sort=plf-f&src=s&st1=GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image&st2=&sid=32e4dd0e876c0467613f1c0effafd8bb&sot=b&sdt=b&sl=81&s=TITLE%28GLCM+correlation+approach+for+blood+vessel+identification+in+thermal+image%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85062777500&refeid=2-s2.0-85010473743&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.infrared.2017.01.002&locationID=3&categoryID=4&eid=2-s2.0-85010473743&issn=13504495&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=e9f54c5f37c1a5722f3ef780051f8115&recordRank=

