BAB V
KESIMPULAN DAN SARAN

Bab ini akan menyimpulkan hasil penelitian ini dengan menyajikan
kesimpulan yang menjawab tujuan penelitian dan saran yang ditujukan pada

iterasi selanjutnya dari penelitian serupa di masa yang akan datang.

V.1 Kesimpulan
Sebagai aplikasi yang memudahkan proses pembelajaran dan

pemahaman American Sign Language (ASL), khususnya elemen fingerspelling
dari ASL, penelitian ini mengintegrasi model computer vision state of the art dan
framework TensorFlow Lite di platform Android untuk menyajikan pengalaman
yang terbaik bagi pengguna. Kesimpulan dari penelitian ini adalah perancangan
dari:

1. Rancangan model computer vision berbasis MobileNetV2 dengan testing
accuracy 0.9689 dan EfficientNet-Lite 4 dengan testing accuracy 0.94182
untuk menginterpretasikan fingerspelling American Sign Language
berbasis dataset Barczak et al. (2011).

2. Integrasi model dengan menggunakan TensorFlow Lite pada aplikasi
Android untuk menampilkan hasil interpretasi fingerspelling American
Sign Language ke pengguna dengan akurasi 0.8 dibandingkan dengan
akurasi aplikasi pada penelitian sebelumnya pada program Bangkit yang

memiliki akurasi 0.133.

V.2 Saran
Saran yang dapat diterapkan pada iterasi selanjutnya dari penelitian

serupa di masa yang akan datang adalah:

1. Penelitian ini menghasilkan aplikasi Android untuk menginterpretasikan
fingerspelling American Sign Language. Penelitian selanjutnya dapat
mengembangkan aplikasi untuk perangkat iOS, yang merupakan platform

mobile dominan lainnya di pasaran.
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Penelitian ini berfokus pada aspek fingerspelling dari American Sign
Language. Penelitian ini dapat memperluas cakupan deteksi aplikasi
pada pergerakan American Sign Language yang meliputi elemen
gerakan, bersamaan dengan dikembangkan dataset dan metode
pengembangan model yang optimal.

Penelitian ini berfokus pada American Sign Language yang umumnya
digunakan di Amerika Utara. Seiring adanya variasi pada bentuk tangan
pada bahasa isyarat di wilayah lainnya, penelitian selanjutnya dapat
mengembangkan model deteksi bahasa isyarat wilayah lain seiring
adanya ketersediaan dataset yang sesuai.

Penelitian ini tidak berfokus pada aspek user interface, sehingga aplikasi
Android yang digunakan pada penelitian ini memiliki user interface yang
simpel. Penelitian selanjutnya dapat berfokus pada user interface dan
useful features bagi pengguna.

V-2



DAFTAR PUSTAKA

Barczak, A. L. C., Reyes, N. H., Abastillas, M., Piccio, A., & Susnjak, T. (2011). A
New 2D Static Hand Gesture Colour Image Dataset for ASL Gestures.
Research Letters in the Information and Mathematical Sciences, 15, 12-20.
http://www.massey.ac.nz/massey/fms/Colleges/College of
Sciences/lIIMS/RLIMS/Volume 15/GestureDatasetRLIMS2011.pdf

Bauman, H.-D. L. (2013). Audism. In Encyclopedia Britannica.
https://www.britannica.com/topic/audism

Bauman, H.-D. L. (2004). Audism: exploring the metaphysics of oppression. The
Journal of Deaf Studies and Deaf Education, 9(2), 239-246.
https://doi.org/10.1093/deafed/enh025

Bobo James & Smith, Ryan., L. & K. (1996). Laissez-faire Racism: The
Crystallization of a Kinder, Gentler, Antiblack Ideology. Russell Sage
Foundation. https://www.researchgate.net/publication/281453429 | aissez-
faire_Racism_The_Crystallization_of_a_Kinder_Gentler_Antiblack_ldeology

Bousbai, K., & Merah, M. (2019). A comparative study of hand gestures recognition
based on mobilenetv2 and convnet models. 2019 6th International
Conference on Image and Signal Processing and Their Applications (ISPA),
1-6. https://doi.org/10.1109/ISPA48434.2019.8966918

Bragg, D., Koller, O., Bellard, M., Berke, L., Boudreault, P., Braffort, A., Caselli, N.,
Huenerfauth, M., Kacorri, H., Verhoef, T., Vogler, C., & Ringel Morris, M.
(2019). Sign language recognition, generation, and translation: an
interdisciplinary perspective. The 21st {International} {ACM} {SIGACCESS}
{Conference} on {Computers} and {Accessibility}, 16-31.
https://doi.org/10.1145/3308561.3353774

Brentari, D. (2018). Representing handshapes in bahasa isyarats using
morphological templates. Gebardensprachen: Struktur, Erwerb, Verwendung
13, 145.
https://www.academia.edu/17923060/Representing_handshapes_in_isyarat

_languages_using_morphological_templates


https://zbib.org/8278a18d6af74dea9b4cd1775108dbee

Brownlee, J. (2019). A Gentle Introduction to the Rectified Linear Unit (ReLU).
https://machinelearningmastery.com/rectified-linear-activation-function-for-
deep-learning-neural-networks/

Cambridge. (2021). Android.
https://dictionary.cambridge.org/dictionary/english/android

Chavan, S., Yu, X., & Saniie, J. (2021). Convolutional Neural Network Hand
Gesture Recognition for American Sign Language.
http://ecasp.ece.iit.edu/publications/2012-present/2021-03.pdf

Cranz, A. (2021). There are over 3 billion active Android devices. In The Verge.
https://www.theverge.com/2021/5/18/22440813/android-devices-active-
number-smartphones-google-2021

Cui, R, Liu, H., & Zhang, C. (2019). A deep neural framework for pengenalan
bahasa isyarat berkelanjutan by iterative training. IEEE Transactions on
Multimedia, 21(7), 1880-1891. https://doi.org/10.1109/TMM.2018.2889563

Deaf Studies Digital Journal. (n.d.). Team | Deaf Studies. Retrieved October 23,
2021, from https://www.deafstudiesdigitaljournal.org/the-team

Dudis, P. (2004). Depiction of events in asl: conceptual integration of temporal
components {\textbar} linguistics.
https://Ix.berkeley.edu/publications/depiction-events-asl-conceptual-
integration-temporal-components

Eckert, R. C., & Rowley, A. J. (2013). Audism: a theory and practice of audiosentris
privilege. Humanity & Society, 37(2), 101-130.
https://doi.org/10.1177/0160597613481731

Encyclopedia Britannica. (n.d.). Laissez-faire {\textbar} definition, economics,
government, policy, history, \& facts. In Encyclopedia Britannica. Retrieved
July 21, 2021, from https://www.britannica.com/topic/laissez-faire

Google. (2021). Machine learning glossary. Google Developers.
https://developers.google.com/machine-learning/glossary

Google Al. (n.d.). Introducing the next generation of on-device vision models:
mobilenetv3 and mobilenetedgetpu. In Google Al Blog. Retrieved August 5,
2021, from http://ai.googleblog.com/2019/11/introducing-next-generation-on-

device.html



Google Al. (n.d.). Mobilenetv2: the next generation of on-device computer vision
networks. In Google Al Blog. http://ai.googleblog.com/2018/04/mobilenetv2-
next-generation-of-on.html

Grimes, G. J. (1983). Digital data entry glove interface device.
https://patents.google.com/patent/US4414537A/en

gurumoorthyP sleepingDragon, arvindpdmn. (2019). Imagenet. In Devopedia.
https://devopedia.org/imagenet

Hollemans, M. (2016). Convolutional neural networks on the iPhone with VGGNet.
https://machinethink.net/blog/convolutional-neural-networks-on-the-iphone-
with-vggnet/

Hollemans, M. (2017). Google’s  MobileNets on the iPhone.
https://machinethink.net/blog/googles-mobile-net-architecture-on-iphone/
Hollemans, M. (2018). MobileNet version 2.

https://machinethink.net/blog/mobilenet-v2/

Hollemans, M. (2020). New mobile neural network architectures.
https://machinethink.net/blog/mobile-architectures/

Hollemans, M. (n.d.)). New mobile neural network architectures. Retrieved
December 22, 2021, from https://machinethink.net/blog/mobile-architectures/

Houston, K., Lammers, H. B., & Svorny, S. (2010). Perceptions of the effect of
public policy on employment opportunities for individuals who are deaf or hard
of hearing. Journal of Disability Policy Studies, 21(1), 9-21.
https://doi.org/10.1177/1044207309357428

https://www.washingtontimes.com, T. W. T. (2005). Disabled still face hurdles in

job market. In The Washington Times.
https://www.washingtontimes.com/news/2005/dec/4/20051204-112759-
1170r/

Humphries, T. (1977). Communicating across cultures (Deaf-hearing) and
language learning.

Hunter Jhon, Dale Darren, Firing Eric, D. M. (2021). Matplotlib: Python plotting —
Matplotlib 3.4.3 documentation. https://matplotlib.org/

Ingargiola, A. (n.d.). 1. What is the Jupyter Notebook? — Jupyter/IPython
Notebook Quick Start Guide 0.1 documentation. Retrieved October 15, 2021,
from https://jupyter-notebook-beginner-

guide.readthedocs.io/en/latest/what_is_jupyter.html



Koller, O., Zargaran, S., Ney, H., & Bowden, R. (2018). Deep isyarat: enabling
robust statistical pengenalan bahasa isyarat berkelanjutan via hybrid cnn-
hmms. International Journal of Computer Vision, 126(12), 1311-1325.
https://doi.org/10.1007/s11263-018-1121-3

Lam, H. (Google), & Katariya, Y. (2021). Recognize Flowers with TensorFlow Lite
on Android | Google Codelabs.
https://codelabs.developers.google.com/codelabs/recognize-flowers-with-
tensorflow-on-android/index.html#3

Larose, D. T., & Larose, C. D. (2014). Discovering Knowledge in Data: An

Introduction to Data Mining. Wiley.
https://books.google.co.id/books?id=nZWtAwWAAQBAJ
Ludwig, J. (2007). Image Convolution, slides. 1-8.

http://web.pdx.edu/~jduh/courses/Archive/geog481w07/Students/Ludwig_Im
ageConvolution.pdf

Merriam Webster. (1983). Definition of laissez-faire (Issue US4414537A).
https://www.merriam-webster.com/dictionary/laissez-faire

Morford, J. P., & Macfarlane, J. (2003). Frequency characteristics of american
bahasa isyarat. Sign Language Studies, 3(2), 213-225.
https://www.jstor.org/stable/26204871

NIDCD. (2019). American bahasa isyarat. In NIDCD.
https://www.nidcd.nih.gov/health/american-isyarat-language

pape. (n.d.). Papers with code - global average pooling explained.
https://paperswithcode.com/method/global-average-pooling

Paper Space. (n.d.). Datasets and Machine Learning - Al Wiki. Retrieved
November 20, 2021, from https://docs.paperspace.com/machine-
learning/wiki/datasets-and-machine-learning#train-test-and-validation-sets-
explained

Papers With Code. (n.d.). Residual Connection Explained | Papers With Code.
Retrieved December 15, 2021, from
https://paperswithcode.com/method/residual-connection

Papers With Code. (n.d.). Papers with code - mobilenetv2 explained.
https://paperswithcode.com/method/mobilenetv2

Papers With Code. (n.d.). Papers with code - relu6 explained.

https://paperswithcode.com/method/relu6



Papers With Code. (n.d.). Papers with code - tf efficientnet lite.
https://paperswithcode.com/model/tf-efficientnet-lite?variant=tf-efficientnet-
lite3

Paul, P., Bhuiya, M. A.-U.-A., Ullah, M. A., Saqgib, M. N., Mohammed, N., & Momen,
S. (2019). A modern approach for bahasa isyarat interpretation using
convolutional neural network. In A. C. Nayak & A. Sharma (Eds.), PRICAI
2019: Trends in Artificial Intelligence (Vol. 11672, pp. 431-444). Springer
International Publishing. https://doi.org/10.1007/978-3-030-29894-4_35

Prabhu, R. (2018). Understanding of Convolutional Neural Network (CNN) — Deep
Learning | by Prabhu | Medium.
https://medium.com/@RaghavPrabhu/understanding-of-convolutional-
neural-network-cnn-deep-learning-99760835f148

Pugeault, N., & Bowden, R. (2011). Spelling it out: Real-time ASL fingerspelling
recognition. 2011 IEEE International Conference on Computer Vision
Workshops (ICCV Workshops), 1114-1119.

Quarmby, K. (2016). Disabled people are frustrated at being denied the chance to
work. In the Guardian. http://www.theguardian.com/global-development-
professionals-network/2016/jun/23/disabled-people-grow-increasingly-
frustrated-at-being-denied-the-chance-to-work

Sandler, M., Howard, A., Zhu, M., Zhmoginov, A., & Chen, L.-C. (2019).
Mobilenetv2: inverted residuals and linear bottlenecks. ArXiv:1801.04381
[Cs]. http://arxiv.org/abs/1801.04381

Seidaliyeva, U., Akhmetov, D., llipbayeva, L., & Matson, E. (2020). Real-Time and
Accurate Drone Detection in a Video with a Static Background. Sensors, 20,
3856. https://doi.org/10.3390/s20143856

Setiaji, H. (n.d.). Elo banget nih! Kelas menengah mulai belanja & kurangi nabung.
In CNBC Indonesia.
https://www.cnbcindonesia.com/news/20210209120253-4-222109/elo-
banget-nih-kelas-menengah-mulai-belanja-kurangi-nabung

Shah, T. (2017). About Train, Validation and Test Sets in Machine Learning | by
Tarang Shah | Towards Data Science. https://towardsdatascience.com/train-
validation-and-test-sets-72cb40cba9e7

Shankar, A., Dobson, W., & Google Brain Team. (2017). Google Al Blog: Eager

Execution: An imperative, define-by-run interface to TensorFlow.



https://ai.googleblog.com/2017/10/eager-execution-imperative-define-
by.html

Shi, B., Del Rio, A. M., Keane, J., Michaux, J., Brentari, D., Shakhnarovich, G., &
Livescu, K. (2018). American bahasa isyarat fingerspelling recognition in the
wild. 2018 IEEE Spoken Language Technology Workshop (SLT), 145-152.
https://doi.org/10.1109/SLT.2018.8639639

Simonyan, K., & Zisserman, A. (2015). Very deep convolutional networks for large-
scale image recognition. 3rd International Conference on Learning
Representations, ICLR 2015 - Conference Track Proceedings.
http://www.robots.ox.ac.uk/

Stack Exchange. (2015). Classification - imagenet: what is top-1 and top-5 error
rate? In Cross Validated.
https://stats.stackexchange.com/questions/156471/imagenet-what-is-top-1-
and-top-5-error-rate

Statista. (2021). Mobile OS market share 2021. In Statista. Statista.
https://www.statista.com/statistics/272698/global-market-share-held-by-
mobile-operating-systems-since-2009/

Sternberg, M. L. A. (1998). American bahasa isyarat dictionary. Turtleback.

Stevenson, A., & Lindberg, C. A. (Eds.). (2010). New oxford american dictionary
(3rd ed). Oxford University Press.

Stokoe, W. C. (2005). Sign language structure: an outline of the visual
communication systems of the american deaf. Journal of Deaf Studies and
Deaf Education, 10(1), 3—-37. https://doi.org/10.1093/deafed/eni001

Tan, M., & Le, Q. V. (2019). EfficientNet: Rethinking Model Scaling for
Convolutional Neural Networks. CoRR, abs/1905.1.
http://arxiv.org/abs/1905.11946

TensorFlow. (n.d.). Adding metadata to documents. Retrieved October 2, 2021,
from https://www.tensorflow.org/lite/convert/metadata

TensorFlow. (2021). Tensorflow. In TensorFlow. https://www.tensorflow.org/

TensorFlow. (2021). TensorFlow Lite Model Maker.
https://www.tensorflow.org/lite/guide/model_maker

TensorFlow. (2021). TensorFlow Lite on GPU.

https://www.tensorflow.org/lite/performance/gpu_advanced



TensorFlow. (2020). What is transfer learning? {\textbar} {TensorFlow}.js. In
TensorFlow.
https://www.tensorflow.org/js/tutorials/transfer/what_is_transfer_learning

TheSchoolRun. (n.d.). Sign language and Makaton in primary schools |
TheSchoolRun. Retrieved October 23, 2021, from
https://www.theschoolrun.com/isyarat-language-and-makaton-in-schools

Tsang, S.-H. (2019). Review: mobilenetv2 — light weight model(Image
classification). In Medium. https://towardsdatascience.com/review-
mobilenetv2-light-weight-model-image-classification-8febb490e61c

United Nations. (2015). Disability and employment {\textbar} united nations enable.
https://www.un.org/development/desa/disabilities/resources/factsheet-on-
persons-with-disabilities/disability-and-employment.html

W3Schools. (n.d.). Introduction to NumPy. Retrieved October 15, 2021, from
https://www.w3schools.com/python/numpy/numpy_intro.asp

WHO. (2021). Deafness and hearing loss. https://www.who.int/news-room/fact-
sheets/detail/deafness-and-hearing-loss

Wilbur, R. (2020). Phonological and prosodic layering of honmanuals in American
Sign Language. In The bahasa isyarat of language revisited: An anthology to
honor Ursula Bellugi and Edward Klima (pp. 215-244).
https://www.academia.edu/2947272/Phonological_and_prosodic_layering_o
f nonmanuals_in_American_Sign_Language

Wood, T. (n.d.). Softmax Function Definition | DeepAl. Retrieved December 15,
2021, from https://deepai.org/machine-learning-glossary-and-terms/softmax-
layer

Xu, Y., & Goodacre, R. (2018). On Splitting Training and Validation Set: A
Comparative Study of Cross-Validation, Bootstrap and Systematic Sampling
for Estimating the Generalization Performance of Supervised Learning.
Journal of Analysis and Testing, 2(3), 249-262.
https://doi.org/10.1007/s41664-018-0068-2



	6131801038-Bagian 10
	6131801038-Bagian 11

