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Abstract

This paper aims to investigate the effectiveness of different modalities of facial images for diagnosing

Autism Spectrum Disorder (ASD) using deep learning-based neural networks. The motivation behind

this study is the potential of advanced technologies to aid in accurately diagnosing ASD. The research

revolves around the need to explore the performance of deep learning models on different modalities

of facial images and to identify the challenges and potential solutions associated with each modality.

The methodology involves training and testing the models on the respective datasets and analysing

their accuracy and performance. ResNet50V2 achieved a 100% accuracy on the 2D test dataset, while

Xception achieved an accuracy of 93.75% on the 3D test set. The detection accuracy suggests that

neural networks-based deep learning methods have the potential to diagnose ASD using facial images

accurately. However, the models perform better on 2D data, highlighting the need for additional

training on larger 3D datasets to improve accuracy on 3D images. The study contributes to the field by
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providing insights into the performance of different modalities of facial images, emphasizing the need

for robust datasets, and suggesting future research directions to enhance the accuracy and efficiency of

ASD diagnosis using deep learning techniques. © 2023, Penerbit Akademia Baru. All rights reserved.

Author keywords

Autism Spectrum Disorder; Deep Learning; depth image; explainable AI; facial image

SciVal Topics

Funding details

References (29)

Ghosh, T., Banna, M.H.A., Rahman, M.S., Kaiser, M.S., Mahmud, M., Hosen,
A.S.M.S., Cho, G.H.

(2021) Sustainable Cities and Society, 74, art. no. 103189.  .

doi: 10.1016/j.scs.2021.103189

Zuckerman, K.E., Broder-Fingert, S., Sheldrick, R.C.

(2021) Autism, 25 (2), pp. 593-596.  .

doi: 10.1177/1362361320968974

LaMantia, A.-S.

(2020) Frontiers in Physiology, 11, art. no. 610970.  .

doi: 10.3389/fphys.2020.610970

Akter, T., Ali, M.H., Khan, M.I., Satu, M.S., Uddin, M.J., Alyami, S.A., Ali,
S., (...), Moni, M.A.

(2021) Brain Sciences, 11 (6), art. no. 734.  .

doi: 10.3390/brainsci11060734

 ▻View in search results format

    

All

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

1

Artificial intelligence and internet of things in screening and
management of autism spectrum disorder

Cited 44 times
http://www.elsevier.com/wps/find/journaldescription.cws_home/724360/descr
iption#description

View at Publisher

2

To reduce the average age of autism diagnosis, screen
preschoolers in primary care

Cited 13 times
www.sageltd.co.uk/journals/details/j0192.html

View at Publisher

3

Why Does the Face Predict the Brain? Neural Crest Induction,
Craniofacial Morphogenesis, and Neural Circuit Development

Cited 17 times
http://www.frontiersin.org/Physiology/archive/

View at Publisher

4

Improved transfer-learning-based facial recognition
framework to detect autistic children at an early stage

Cited 33 times
https://www.mdpi.com/2076-3425/11/6/734/pdf

View at Publisher

View PDF

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=ddf4d939975c9d413852ec96d7ed725f&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85174711592%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85174711592
https://www.scopus.com/record/display.uri?eid=2-s2.0-85112440866&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85112440866&src=s&origin=reflist&refstat=core
http://www.elsevier.com/wps/find/journaldescription.cws_home/724360/description#description
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.scs.2021.103189&locationID=3&categoryID=4&eid=2-s2.0-85112440866&issn=22106707&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=cf50c47cf5fd9075009097ea74d2b350
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094653064&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85094653064&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.sageltd.co.uk/journals/details/j0192.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1177%2f1362361320968974&locationID=3&categoryID=4&eid=2-s2.0-85094653064&issn=14617005&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=2d8ad4dd180c186b7ef32992f5e09626
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098124295&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85098124295&src=s&origin=reflist&refstat=core
http://www.frontiersin.org/Physiology/archive/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3389%2ffphys.2020.610970&locationID=3&categoryID=4&eid=2-s2.0-85098124295&issn=1664042X&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=fbf9735b259dc899b6d09eb228d22b46
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107899078&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85107899078&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2076-3425/11/6/734/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fbrainsci11060734&locationID=3&categoryID=4&eid=2-s2.0-85107899078&issn=20763425&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=0aa53c941e360bb64f28497bbb9989cb
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


Mohanty, A.S., Parida, P., Patra, K.C.

 (Open Access)

(2021) Journal of Physics: Conference Series, 1921 (1), art. no. 012006. 
.

doi: 10.1088/1742-6596/1921/1/012006

de Belen, R.A.J., Bednarz, T., Sowmya, A., Del Favero, D.

(2020) Translational Psychiatry, 10 (1), art. no. 333.  .

doi: 10.1038/s41398-020-01015-w

Faizabadi, Ahmed Rimaz, Zaki, Hasan Firdaus Mohd, Abidin, Zulkifli
Zainal, Husman, Muhammad Afif, Hashim, Nik Nur Wahidah Nik
Learning a Multimodal 3D Face Embedding for Robust RGBD Face
Recognition
(2023) Journal of Integrated and Advanced Engineering (JIAE), 3 (1), pp. 37-
46.  .

 

Faizabadi, A.R., Zaki, H.F.B.M., Abidin, Z.B.Z., Hashim, N.N.W.N., Husman,
M.A.B.

(2022) IEEE Access, 10, pp. 76168-76184.  .

doi: 10.1109/ACCESS.2022.3192520

Tan, D.W., Maybery, M.T., Gilani, S.Z., Alvares, G.A., Mian, A., Suter,
D., Whitehouse, A.J.O.

(2020) Translational Psychiatry, 10 (1), art. no. 7.  .

doi: 10.1038/s41398-020-0695-z

Arumugam, S.R., Karuppasamy, S.G., Gowr, S., Manoj, O., Kalaivani, K.

(2021) Proceedings of the 5th International Conference on I-SMAC (IoT in
Social, Mobile, Analytics and Cloud), I-SMAC 2021, pp. 1255-1259. 

.

ISBN: 978-166542642-8
doi: 10.1109/I-SMAC52330.2021.9641046

5

Identification of Autism Spectrum Disorder using Deep
Neural Network

Cited 6
times
http://iopscience.iop.org/journal/1742-6596

View at Publisher

6

Computer vision in autism spectrum disorder research: a
systematic review of published studies from 2009 to 2019

Cited 52 times
http://www.nature.com/tp/index.html

View at Publisher

7

Cited 2 times
https://doi.org/10.51662/jiae.v3i1.84

8

Efficient Region of Interest Based Metric Learning for
Effective Open World Deep Face Recognition Applications

Cited 3 times
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639

View at Publisher

9

A broad autism phenotype expressed in facial morphology

Cited 9 times
http://www.nature.com/tp/index.html

View at Publisher

10

A Deep Convolutional Neural Network based Detection
System for Autism Spectrum Disorder in Facial images

Cited 6
times
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9640538

View at Publisher

View PDF

https://www.scopus.com/record/display.uri?eid=2-s2.0-85107972166&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85107972166&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/journal/1742-6596
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-6596%2f1921%2f1%2f012006&locationID=3&categoryID=4&eid=2-s2.0-85107972166&issn=17426596&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=097fce282097caeaebaf6c404d903929
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091715959&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85091715959&src=s&origin=reflist&refstat=core
http://www.nature.com/tp/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41398-020-01015-w&locationID=3&categoryID=4&eid=2-s2.0-85091715959&issn=21583188&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=0aa2d0616ac25c0536e31e9b9b306e7d
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85162141614&src=s&origin=reflist&refstat=dummy
https://doi.org/10.51662/jiae.v3i1.84
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135234958&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85135234958&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fACCESS.2022.3192520&locationID=3&categoryID=4&eid=2-s2.0-85135234958&issn=21693536&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=26dbeda1f0d10400c16e5d951480ea18
https://www.scopus.com/record/display.uri?eid=2-s2.0-85079659486&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85079659486&src=s&origin=reflist&refstat=core
http://www.nature.com/tp/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41398-020-0695-z&locationID=3&categoryID=4&eid=2-s2.0-85079659486&issn=21583188&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=0c97f399b2b5d566ed03710bcd6209d4
https://www.scopus.com/record/display.uri?eid=2-s2.0-85124200890&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85124200890&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9640538
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fI-SMAC52330.2021.9641046&locationID=3&categoryID=4&eid=2-s2.0-85124200890&issn=&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=14961912153fc6095a3021bc11db3d7c
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


Elshoky, B.R.G., Younis, E.M.G., Ali, A.A., Ibrahim, O.A.S.

(2022) ETRI Journal, 44 (4), pp. 613-623.  .

doi: 10.4218/etrij.2021-0097

Alam, M.S., Rashid, M.M., Roy, R., Faizabadi, A.R., Gupta, K.D., Ahsan, M.M.

(2022) Bioengineering, 9 (11), art. no. 710.  .

doi: 10.3390/bioengineering9110710

Alkahtani, H., Aldhyani, T.H.H., Alzahrani, M.Y.

 (Open Access)

(2023) Applied Sciences (Switzerland), 13 (8), art. no. 4855.  .

doi: 10.3390/app13084855

Zheng, Y., Liu, L.

 (Open Access)

(2022) IEIR 2022 - IEEE International Conference on Intelligent Education
and Intelligent Research, pp. 266-271.  .

ISBN: 979-835034562-9
doi: 10.1109/IEIR56323.2022.10050070

Mujeeb Rahman, K.K., Subashini, M.M.

 (Open Access)

(2022) Brain Sciences, 12 (1), art. no. 94.  .

doi: 10.3390/brainsci12010094

Zhu, Q., Sun, W., Dai, Y., Li, C., Zhou, S., Feng, R., Sun, Q., (...), Ling, Z.

(2023) IEEE Computer Society Conference on Computer Vision and Pattern
Recognition Workshops, 2023-June, pp. 2864-2870.

ISBN: 979-835030249-3
doi: 10.1109/CVPRW59228.2023.00287

11

Comparing automated and non-automated machine learning
for autism spectrum disorders classification using facial
images

Cited 10 times
http://onlinelibrary.wiley.com/journal/10.4218/(ISSN)2233-7326

View at Publisher

12

Empirical Study of Autism Spectrum Disorder Diagnosis
Using Facial Images by Improved Transfer Learning Approach

Cited 7 times
www.mdpi.com/journal/bioengineering

View at Publisher

13

Deep Learning Algorithms to Identify Autism Spectrum
Disorder in Children-Based Facial Landmarks

Cited 2 times
www.mdpi.com/journal/applsci/

View at Publisher

14

Rapid Screening of Children With Autism Spectrum Disorders
Through Face Image Classification

Cited 2 times
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10049994

View at Publisher

15

Identification of Autism in Children Using Static Facial
Features and Deep Neural Networks

Cited 22 times
https://www.mdpi.com/2076-3425/12/1/94/pdf

View at Publisher

16

MIPI 2023 Challenge on RGB+ToF Depth Completion:
Methods and Results

http://ieeexplore.ieee.org/xpl/conferences.jsp

View at Publisher

View PDF

https://www.scopus.com/record/display.uri?eid=2-s2.0-85126866164&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85126866164&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com/journal/10.4218/(ISSN)2233-7326
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4218%2fetrij.2021-0097&locationID=3&categoryID=4&eid=2-s2.0-85126866164&issn=22337326&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=787d79b8a35a864e008bc035cce4fba7
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145970574&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85145970574&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.mdpi.com/journal/bioengineering
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fbioengineering9110710&locationID=3&categoryID=4&eid=2-s2.0-85145970574&issn=23065354&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=735a9d95485eecaa26dc8a5dbe205397
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156144681&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85156144681&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.mdpi.com/journal/applsci/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fapp13084855&locationID=3&categoryID=4&eid=2-s2.0-85156144681&issn=20763417&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=85a8c54e523cdb83986dd4c1488159ea
https://www.scopus.com/record/display.uri?eid=2-s2.0-85150035501&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85150035501&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10049994
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIEIR56323.2022.10050070&locationID=3&categoryID=4&eid=2-s2.0-85150035501&issn=&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=e896ca59407ea30ffe087532c46cd537
https://www.scopus.com/record/display.uri?eid=2-s2.0-85122740054&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85122740054&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2076-3425/12/1/94/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fbrainsci12010094&locationID=3&categoryID=4&eid=2-s2.0-85122740054&issn=20763425&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=c57649ddc189ded4513abc0a8e3023c2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85170824939&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
http://ieeexplore.ieee.org/xpl/conferences.jsp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fCVPRW59228.2023.00287&locationID=3&categoryID=4&eid=2-s2.0-85170824939&issn=21607516&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=9b26d3bfe68c482a269994bd097e5c5a
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


Wang, L., Shen, X., Zhang, J., Wang, O., Lin, Z., Hsieh, C.-Y., Kong, S., (...), Lu,
H.

(Open Access)

(2019) SIGGRAPH Asia 2018 Technical Papers, SIGGRAPH Asia 2018, art. no.
245.  .

ISBN: 978-145036008-1
doi: 10.1145/3272127.3275013

(2023) Capturing Photos with Depth
Apple. developer.apple.com

 

Zhang, N., Luo, J., Gao, W.

(Open Access)

(2020) Proceedings - 2020 International Conference on Computer Network,
Electronic and Automation, ICCNEA 2020, art. no. 9239720, pp. 154-
158.  .

ISBN: 978-172817083-1
doi: 10.1109/ICCNEA50255.2020.00040

Li, B., Hou, Y., Che, W.

 (Open Access)

(2022) AI Open, 3, pp. 71-90.  .

doi: 10.1016/j.aiopen.2022.03.001

Ahsan, M.M., Uddin, M.R., Ali, M.S., Islam, M.K., Farjana, M., Sakib,
A.N., Momin, K.A., (...), Luna, S.A.

 (Open Access)

(2023) Expert Systems with Applications, 216, art. no. 119483.  .

doi: 10.1016/j.eswa.2022.119483

Yang, Suorong, Xiao, Weikang, Zhang, Mengcheng, Guo, Suhan, Zhao,
Jian, Shen, Furao
(2022) Image data augmentation for deep learning: A survey.  .
arXiv preprint arXiv:2204.08610

 

Ghosh, T., Palash, M.I.A., Yousuf, M.A., Hamid, M.A., Monowar,
M.M., Alassafi, M.O.

(2023) Mathematics, 11 (12), art. no. 2633.  .

doi: 10.3390/math11122633

17

Deeplens: Shallow depth of field from a single image

Cited 23 times
http://dl.acm.org/citation.cfm?id=3272127

View at Publisher

18

19

Research on face detection technology based on MTCNN

Cited 34 times
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9239728

View at Publisher

20

Data augmentation approaches in natural language
processing: A survey

Cited 51 times
https://www.sciencedirect.com/science/journal/26666510

View at Publisher

21

Deep transfer learning approaches for Monkeypox disease
diagnosis

Cited 17 times
https://www.journals.elsevier.com/expert-systems-with-applications

View at Publisher

22

Cited 53 times

23

A Robust Distributed Deep Learning Approach to Detect
Alzheimer’s Disease from MRI Images

Cited 3 times
http://www.mdpi.com/journal/mathematics

View at Publisher

View PDF

https://www.scopus.com/record/display.uri?eid=2-s2.0-85066100127&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85066100127&src=s&origin=reflist&refstat=core
http://dl.acm.org/citation.cfm?id=3272127
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1145%2f3272127.3275013&locationID=3&categoryID=4&eid=2-s2.0-85066100127&issn=&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=4a92abf94638d497aae063530695d505
https://www.scopus.com/record/display.uri?eid=2-s2.0-85097601395&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85097601395&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9239728
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICCNEA50255.2020.00040&locationID=3&categoryID=4&eid=2-s2.0-85097601395&issn=&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=20233955411b9806e82fb4e51d27c1d6
https://www.scopus.com/record/display.uri?eid=2-s2.0-85132481379&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85132481379&src=s&origin=reflist&refstat=core
https://www.sciencedirect.com/science/journal/26666510
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.aiopen.2022.03.001&locationID=3&categoryID=4&eid=2-s2.0-85132481379&issn=26666510&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=cd63a8a3339cad250491ad44aada3779
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145978246&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85145978246&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/expert-systems-with-applications
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.eswa.2022.119483&locationID=3&categoryID=4&eid=2-s2.0-85145978246&issn=09574174&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=f6c6b7365583cc413f6f710990e55510
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85136230632&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85164156053&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85164156053&src=s&origin=reflist&refstat=core
http://www.mdpi.com/journal/mathematics
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fmath11122633&locationID=3&categoryID=4&eid=2-s2.0-85164156053&issn=22277390&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=7b2fff8dc77f6b15685ebe61c2c24b2b
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


Shin, D.

(Open Access)

(2021) International Journal of Human Computer Studies, 146, art. no.
102551.  .

doi: 10.1016/j.ijhcs.2020.102551

Selvaraju, R.R., Cogswell, M., Das, A., Vedantam, R., Parikh, D., Batra, D.

 (Open Access)

(2017) Proceedings of the IEEE International Conference on Computer
Vision, 2017-October, art. no. 8237336, pp. 618-626.  .

ISBN: 978-153861032-9
doi: 10.1109/ICCV.2017.74

Derbali, M., Jarrah, M., Randhawa, P.

 (Open Access)

(2023) International Journal of Advanced Computer Science and
Applications, 14 (1), pp. 110-119.  .

doi: 10.14569/IJACSA.2023.0140112

Bhavana Yadav, K., Vishwas, S., Anand, N., Rishab Kashyap, B.S., Bangalore, R.

 (Open Access)

(2023) 2023 4th International Conference for Emerging Technology, INCET
2023

ISBN: 979-835033575-0
doi: 10.1109/INCET57972.2023.10170707

El Mouatasim, A., Ikermane, M.

(2023) Signal, Image and Video Processing, 17 (7), pp. 3713-3720.

doi: 10.1007/s11760-023-02598-9

Venkata Sai Krishna Narala, M.S., Vemuri, S., Kattula, C.

(Open Access)

(2023) 2023 9th International Conference on Advanced Computing and
Communication Systems, ICACCS 2023, pp. 1139-1143.

ISBN: 979-835039737-6
doi: 10.1109/ICACCS57279.2023.10112807

24

The effects of explainability and causability on perception,
trust, and acceptance: Implications for explainable AI

Cited 295 times
http://www.elsevier.com/inca/publications/store/6/2/2/8/4/6/index.htt

View at Publisher

25

Grad-CAM: Visual Explanations from Deep Networks via
Gradient-Based Localization

Cited 8725 times
http://ieeexplore.ieee.org/xpl/conhome.jsp?punumber=1000149

View at Publisher

26

Autism Spectrum Disorder Detection: Video Games based
Facial Expression Diagnosis using Deep Learning

Cited 4 times
http://thesai.org/Publications/Archives?code=IJACSA

View at Publisher

27

Automated Identification and Classification of Autism
Spectrum Disorder using Behavioural and Visual Patterns in
Children

http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10169136

View at Publisher

28

Control learning rate for autism facial detection via deep
transfer learning

https://www.springer.com/journal/11760

View at Publisher

29

Prediction of Autism Spectrum Disorder Using Efficient Net

http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10112659

View at Publisher

View PDF

https://www.scopus.com/record/display.uri?eid=2-s2.0-85094928986&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85094928986&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/6/2/2/8/4/6/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijhcs.2020.102551&locationID=3&categoryID=4&eid=2-s2.0-85094928986&issn=10959300&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=90ef34eee14a753af7c053d5eee5cfab
https://www.scopus.com/record/display.uri?eid=2-s2.0-85041910265&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85041910265&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/conhome.jsp?punumber=1000149
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICCV.2017.74&locationID=3&categoryID=4&eid=2-s2.0-85041910265&issn=15505499&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=995f0d54df34c50adfdc0496418aacba
https://www.scopus.com/record/display.uri?eid=2-s2.0-85147733901&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85174711592&refeid=2-s2.0-85147733901&src=s&origin=reflist&refstat=core
http://thesai.org/Publications/Archives?code=IJACSA
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.14569%2fIJACSA.2023.0140112&locationID=3&categoryID=4&eid=2-s2.0-85147733901&issn=21565570&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=71035d3e3eaa2c2afec020f0006864de
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166379654&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10169136
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fINCET57972.2023.10170707&locationID=3&categoryID=4&eid=2-s2.0-85166379654&issn=&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=a5692d24ff51456bbd4d9ef106c9a2dc
https://www.scopus.com/record/display.uri?eid=2-s2.0-85158138127&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
https://www.springer.com/journal/11760
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11760-023-02598-9&locationID=3&categoryID=4&eid=2-s2.0-85158138127&issn=18631711&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=8b0f5cf1bc92bdf566c734a05fe87609
https://www.scopus.com/record/display.uri?eid=2-s2.0-85159768773&origin=reflist&sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10112659
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICACCS57279.2023.10112807&locationID=3&categoryID=4&eid=2-s2.0-85159768773&issn=&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=1939068a55c140076e16d9052f32c644
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


 1 of 1

 Rashid, M.M.; Department of Mechatronics Engineering, Kulliyah of Engineering,
International Islamic University Malaysia, Jln Gombak, Malaysia;
email:
© Copyright 2023 Elsevier B.V., All rights reserved.

 

mahbub@iium.edu.my

◅ Back to results  Top of page

View PDF

mailto:mahbub@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=f41e4f5004a2b3ed78f07af7d157cdb7&sot=b&sdt=b&sl=105&s=TITLE-ABS-KEY%28Effect+of+different+modalities+of+facial+images+on+ASD+diagnosis+using+deep+learning-based%29&offset=1&origin=recordpage
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508


Terms and conditions Privacy policy

All content on this site: Copyright © 2023 Elsevier B.V. , its licensors, and contributors. All rights are reserved, including those for text
and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

View PDF

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fsemarakilmu.com.my%2Fjournals%2Findex.php%2Fapplied_sciences_eng_tech%2Farticle%2Fdownload%2F3854%2F2508

