PENGEMBANGAN PROTOTIPE SISTEM DETEKSI RINTANGAN BAGI
PENYANDANG DISABILITAS NETRA

SKRIPSI

Diajukan untuk Memenuhi Sebagai Syarat Memperoleh Gelar Sarjana Pendidikan

Teknik Elektro Konsentrasi Elektronika Industri

Y

%y

aff

Disusun Oleh:
KRISNA DWI NURIKHSANI
2008610

PROGRAM STUDI PENDIDIKAN TEKNIK ELEKTRO
FAKULTAS PENDIDIKAN TEKNOLOGI DAN KEJURUAN
UNIVERSITAS PENDIDIKAN INDONESIA
BANDUNG
2024



HALAMAN HAK CIPTA

PENGEMBANGAN PROTOTIPE SISTEM DETEKSI RINTANGAN BAGI
PENYANDANG DISABILITAS NETRA

Oleh:

Krisna Dwi Nurikhsani

Sebuah skripsi yang diajukan untuk memenuhi salah satu syarat memperoleh gelar
Sarjana Pendidikan pada fakultas Pendidikan Teknologi dan Kejuruan

© Krisna Dwi Nurikhsani
Universitas Pendidikan Indonesia

Juni 2024

Hak Cipta dilindungi Undang - Undang.
Skripsi ini tidak boleh diperbanyak seluruhnya atau sebagian,

dengan dicetak ulang, di fotocopy, atau cara lain tanpa izin dari penulis.



LEMBAR PENGESAHAN

KRISNA DWI NURIKHSANI

PENGEMBANGAN PROTOTIPE SISTEM DETEKSI RINTANGAN BAGI
PENYANDANG DISABILITAS NETRA

Disetujui dan disahkan oleh:

Dosen Pembimbing

M/““"\

Ve el

Prof. Dr. Ade Gafar Abdullah, M.Si
NIP. 19721113 199903 1 001

Mengetahui,
Ketua Program Studi Pendidikan Teknik Elektro FPTK UPI

Dr. Ir. Maman Somantri, S.Pd., M.T. IPM
NIP. 19720119 200112 1 001



LEMBAR PERNYATAAN

Dengan ini saya menyatakan bahwa skripsi dengan judul “Pengembangan
Prototipe Sistem Deteksi Rintangan bagi Penyandang Disabilitas Netra” ini beserta
seluruh isinya adalah benar-benar karya saya sendiri. Saya tidak melakukan
penjiplakan maupun pengutipan dengan cara-cara yang tidak sesuai dengan etika
ilmu yang berlaku dalam masyarakat keilmuan. Atas pernyataan ini, saya siap
menanggung risiko/sanksi apabila di kemudian hari ditemukan adanya pelanggaran

etika keilmuan atau ada klaim dari pihak lain terhadap keaslian karya saya ini.

Bandung, 5 Juni 2024
Yang Menyatakan,

q///é/%

Krisna Dwi Nurikhsani
NIM. 2008610



UCAPAN TERIMA KASIH

Segala puji bagi Allah SWT karena berkat rahmat dan karunia-Nya penulis

dapat menyelesaikan Skripsi dengan judul “Pengembangan Prototipe Sistem

Deteksi Rintangan bagi Penyandang Disabilitas Netra” yang mana menjadi salah

satu syarat untuk memperoleh gelar Sarjana di Program Studi Pendidikan Teknik

Elektro konsentrasi Elektronika Industri. Dalam proses penyusunannya, penulis

telah melalui banyak sekali lika-liku rintangan dan hambatan baik itu secara internal

maupun eksternal. Namun berkat do’a, dukungan, dan motivasi yang penulis

dapatkan, membuat penulis telah sampai hingga akhir dari perjalanan yang panjang.

Dengan kerendahan hati penulis ucapkan Alhamdulillahi Rabbil ‘Alamin dan

terima kasih kepada:

1.

Seluruh keluarga besar, khususnya kedua orang tua, Ibu Nining, Ayah Iksana,
Kakak Indah, dan Adik Syifa.

Bapak Prof. Dr. Ade Gafar Abdullah, M.Si selaku dosen pembimbing yang
telah memberikan arahan dan dukungan selama proses pengerjaan skripsi.
Bapak Dr. Ir. Maman Somantri S.Pd., M.T. IPM selaku Ketua Program Studi
Pendidikan Teknik Elektro, FPTK UPI.

Bapak Dr. Tasma Sucita, S.T., M.T. selaku Ketua Kelompok Bidang Keahlian
Pendidikan Teknik Elektro, FPTK UPI.

Bapak Wawan Purnama, S.Pd., M.Si. selaku dosen wali penulis yang telah
memberikan banyak bimbingan dan informasi dalam hal akademik selama
masa perkuliahan.

Seluruh dosen dan staf di Universitas Pendidikan Indonesia khususnya seluruh
jajaran dosen Pendidikan Teknik Elektro FPTK UPI yang telah memberikan
ilmu kepada penulis selama perkuliahan sampai penulis dapat menyelesaikan
studi.

Teman seperjuangan Diki dan Irgi (DKI), yang senantiasa memberikan

dukungan dan motivasi untuk tetap konsisten.



10.

11.

12.

13.

Teman-teman mahasiswa seperjuangan kelas PTE-B 2020, kelas Konsentrasi
Elektronika Industri, dan kelas Teknik Elektro 02 khususnya kontrakan
mahasiswa-mahasiswa kuat.

Rekan-rekan tim loT-Terrarium yang telah memberikan pengalaman tak
terlupakan selama mengikuti PKM tahun 2021 sampai lolos pendanaan.
Kekasihku Sella Rosyana, yang senantiasa memberikan inspirasi, dorongan,
dan dukungan di setiap perjalanan ini dengan ikhlas dan penuh kesabaran.
Rekan-rekan tim Echo Sense yang telah memberikan inspirasi kepada penulis
untuk meneliti tentang Visi Komputer pada kegiatan PKM 2023.

Rekan-rekan Gaffar Clustered yang banyak membantu memberi masukan
dalam hal penulisan.

Semua pihak yang telah membantu dalam penelitian ini yang tidak bisa penulis
sebutkan satu per satu.

Semoga Allah SWT membalas atas semua kebaikan pihak yang telah

membantu penulis hingga terselesaikannya skripsi ini. Mohon maaf apabila ada

kesalahan ataupun kekeliruan penulis baik yang disengaja maupun yang tidak

disengaja. Penulis menyadari, laporan yang disusun masih jauh dari kesempurnaan,

baik dari materi maupun teknik penyajiannya. Oleh karena itu, kritik dan saran yang

membangun sangat diharapkan agar kedepannya dapat lebih baik lagi. Dan semoga

skripsi ini dapat bermanfaat khususnya bagi penulis dan bagi pembaca umumnya.

Bandung, Juni 2024

Krisna Dwi Nurikhsani
NIM. 2008610



ABSTRAK

PENGEMBANGAN PROTOTIPE SISTEM DETEKSI RINTANGAN BAGI
PENYANDANG DISABILITAS NETRA

Oleh:

Krisna Dwi Nurikhsani
NIM. 2008610

Penelitian ini bertujuan untuk mengembangkan prototipe sistem deteksi rintangan
yang intuitif untuk penyandang disabilitas netra, menggunakan teknologi terbaru seperti
raspberry pi dan kamera penglihatan malam. Melalui studi literatur, pengadaan alat dan
bahan yang sesuai, serta pembuatan dan pelatihan dataset menggunakan TensorFlow Lite,
sistem ini dirancang untuk meningkatkan mobilitas dan kemandirian penyandang
disabilitas netra. Hasil penelitian menunjukkan bahwa model SSD MobileNet v2 FPNLite
yang dikuantisasi menjadi pilihan terbaik, menawarkan keseimbangan antara kecepatan,
akurasi, dan efisiensi memori. Implementasi sistem ini diharapkan dapat memungkinkan
penyandang disabilitas netra untuk bergerak dengan lebih aman dan mandiri dalam
berbagai kondisi lingkungan. Rekomendasi untuk pengujian lapangan dan penelitian lebih
lanjut disarankan untuk memastikan efektivitas sistem di dunia nyata dan untuk
meningkatkan performa sistem.

Kata Kunci: Deteksi Rintangan, Penyandang Disabilitas Netra, Raspberry Pi, Kamera
Penglihatan Malam, TensorFlow L.ite.

Vi



ABSTRACT

DEVELOPMENT OF AN OBSTACLE DETECTION SYSTEM PROTOTYPE FOR
THE VISUALLY IMPAIRED

By:

Krisna Dwi Nurikhsani
NIM. 2008610

This study aims to develop an intuitive obstacle detection system prototype for
visually impaired individuals, utilizing cutting-edge technology such as the Raspberry Pi
4B and night vision cameras. Through literature review, appropriate equipment and
material procurement, and the creation and training of a dataset using TensorFlow Lite,
this system is designed to enhance the mobility and independence of the visually impaired.
The findings indicate that the quantized SSD MobileNet v2 FPNLite model is the optimal
choice, offering a balance between speed, accuracy, and memory efficiency. The
implementation of this system is expected to enable visually impaired individuals to
navigate more safely and independently across various environmental conditions.
Recommendations for field testing and further research are suggested to ensure the
system's real-world effectiveness and to improve system performance.

Keywords: Obstacle Detection, Visually Impaired, Raspberry Pi, Night Vision Camera,
TensorFlow Lite.

vii



DAFTAR ISI

HALAMAN HAK CIPTA ..ottt st [
LEMBAR PENGESAHAN ......ooviiiiieiiesiese st i
LEMBAR PERNYATAAN ...ttt i
UCAPAN TERIMA KASIH.....oooiiiee et iv
ABSTRAK ..ottt ettt ettt r e ens Vi
ABSTRACT ..ottt ettt sttt r et ne e vii
DAFTAR ISI .. ettt e ettt e s ne e e etaeeanae e viil
DAFTAR GAMBAR ...ttt sne e e X
DAFTAR TABEL ...ttt e Xi
DAFTAR LAMPIRAN ...ttt Xii
BAB 1 PENDAHULUAN ..ottt 1
1.1 Latar Belakang Penelitian ..........cccceeieiiiiiiiiicieeeee s 1
1.2 RUMUSAN MaSalah .........ccooiiiiiiiiiee s 3
1.3 Tujuan Penelitian..........cccooveiiiiiiicie e 3
1.4 Batasan Masalah...........cccooeiiiiiiiii e 3
1.5  Manfaat Penelitian.........cccoeiviieiieiiee e 4
1.6 Sistematika PENUIISAN.........cccoiiiiieiieie e 5
BAB 1 KAJIAN PUSTAKA ..ot 7
2.1  Konsep Disabilitas Netra..........cccceiveiiiiiieiieie e 7
2.2 Teknologi Assistive untuk Penyandang Disabilitas Netra........................ 8
2.3 Sistem Deteksi RINtANGAN .........ooviiiiiiiieieere e 8
2.4  Teknologi Pengolahan Citra dan Visi Komputer ...........ccccoceveveivevieennenn, 8
2.5  Model Deteksi Objek dengan TensorFlow Lite ..........cccccvveviivieieeiirennenn, 9
BAB 11l METODOLOGI PENELITIAN. ...t 13
3.1 Prosedur Penelitian.........ccccvoieiieieeie e se e 13
3.2 Instrumen Penelitian........ccccooeiieiiiie e 15
3.3 ANALISIS DAL ... 15
3.4 Pengembangan Prototipe.........c.cooeiiiiiiiiieie e 16
3.4.1  Analisis KEDUtUNAN .........ccoveiieicie e 16
3.4.2  ArSIEKIUN SISTEM.....eiiiiiiiiieieee e 16

viii



3.4.3  Pengukuran KiNerfa. ..o 17

BAB IV TEMUAN DAN PEMBAHASAN ......coooiii e 20
A1 TEIMUAN ..ottt 20
4.1.1  Desain dan Implementasi SIStEM .........cccccevivevriiiesieeie i 20
4.1.2  Pengaruh Kualitas Dataset terhadap Efektivitas Sistem................. 25
4.1.3  Evaluasi Performa Model Deteksi Objek TensorFlow Lite............ 26

4.2 PembDANASAN ....ocviiviiiiiieiieie e 29
4.2.1  Desain dan Implementasi SIStEM .........cccccevivevviiieiieese e 29
4.2.2  Pengaruh Kualitas Dataset terhadap Efektivitas.............cc.ccocvvvnnnns 31
4.2.3  Evaluasi Performa Model Deteksi Objek TensorFlow Lite............ 32
BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI .......ccccccocviiniinnes 35
5.1 SIMPUIBN....cciiicc e e 35
5.2 IMPIIKAST ..o s 35
5.3 REKOMENUESI ....cveiieiiiieieiese e 36
DAFTAR PUSTAKA ..ottt 37
LAMPIRAN ...ttt ettt 46



DAFTAR GAMBAR

Gambar 2.1 Arsitektur EfficientDet ..........cccocviiiiiiiiiiii e 11
Gambar 2.2 Arsitektur SSD MobileNet V2........cccccoovieiiii e 11
Gambar 3.1 Flowchart Prosedur Penelitian ...........cccccoovevininniinnenie e 13
Gambar 3.2 Arsitektur Sistem yang Diusulkan.............cccoveveiiivineicciecece e, 16
Gambar 4.1 Contoh Pengambilan Gambar ............ccccccvveviiiiiicie e, 21
Gambar 4.2 Contoh Pelabelan Gambar dengan Format XML............ccccceevvrinnee. 21
Gambar 4.3 Grafik Tingkat Belajar Model ... 22
Gambar 4.4 Grafik Total Kerugian .........cccccveveieeieiiec e 22
Gambar 4.5 Komponen pada Prototipe.........cccccvevviieieeie e 23
Gambar 4.6 Desain dan Implementasi Prototipe ..........c.ccoovvieieienenenincseecens 23
Gambar 4.7 Keseimbangan Dataset ..........ccoereieriniiininiseeeese e 26
Gambar 4.8 Grafik Total Objek vs Akurasi vs Total Gambar ............ccccceevvvreennee. 31
Gambar 4.9 Grafik Latensi vs Akurasi vs Ukuran Model ... 33



DAFTAR TABEL

Tabel 4.1 KualitaS DAtaSel .........c.cccueieiiieiieiieie e 25
Tabel 4.2 Latensi Model Selama Proses INferensi.........cccooevvveveeniiiesneneennene 27
Tabel 4. 3 AKUrasi MOEl .........cccooiiiiiiii s 28
Tabel 4.4 Penggunaan Memori Selama Proses Inferensi..........ccccocevevieeiveneennenn, 29

Xi



DAFTAR LAMPIRAN

Lampiran 1 SK Dosen Pembimbing SKIiPSi .......cceivveiieieiiesecie e 46
Lampiran 2 Perakitan PrototiPe ...........cccoirieieiiieieneseses e 47
Lampiran 3 Keluaran Alat Benchmarking Model TensorFlow Lite..................... 48
Lampiran 4 Proses menghitung skor COCO mAP @ loU =0.5:0.95.................. 49
Lampiran 5 Keseluruhan Program Deteksi Rintangan............ccccccoeevveveiiieinennns 50
Lampiran 6 Lembar Monitoring Bimbingan............cccocevviieniniesinnine e 56

Xii



DAFTAR PUSTAKA

Abadi, M., Agarwal, A., Barham, P., Brevdo, E., Chen, Z., Citro, C., Corrado, G.
S., Davis, A., Dean, J., Devin, M., Ghemawat, S., Goodfellow, I., Harp, A.,
Irving, G., Isard, M., Jia, Y., Jozefowicz, R., Kaiser, L., Kudlur, M., ... Zheng,
X. (2016). TensorFlow: Large-Scale Machine Learning on Heterogeneous
Distributed Systems. arxiv preprint arXiv:1603.04467.
http://arxiv.org/abs/1603.04467

Alabi, A. O., & Mutula, S. M. (2020). Digital Inclusion For Visually Impaired
Students Through Assistive Technologies In Academic Libraries. Library Hi
Tech News, 37(2), 14-17. https://doi.org/10.1108/LHTN-11-2019-0081

Ben Atitallah, A., Said, Y., Ben Atitallah, M. A., Albekairi, M., Kaaniche, K., &
Boubaker, S. (2024). An Effective Obstacle Detection System Using Deep
Learning Advantages To Aid Blind And Visually Impaired Navigation. Ain
Shams Engineering Journal, 15(2), 1-7.
https://doi.org/10.1016/j.asej.2023.102387

Bourne, R. R. A., Steinmetz, J. D., Flaxman, S., Briant, P. S., Taylor, H. R.,
Resnikoff, S., Casson, R. J., Abdoli, A., Abu-Gharbieh, E., Afshin, A.,
Ahmadieh, H., Akalu, Y., Alamneh, A. A., Alemayehu, W., Alfaar, A. S.,
Alipour, V., Anbesu, E. W., Androudi, S., Arabloo, J., ... Vos, T. (2021).
Trends in prevalence of blindness and distance and near vision impairment
over 30 years: An analysis for the Global Burden of Disease Study. The Lancet
Global Health, 9(2), 130-143. https://doi.org/10.1016/S2214-
109X(20)30425-3

Bourne, R. R. A, Taylor, H. R., Flaxman, S. R., Keeffe, J., Leasher, J., Naidoo, K.,
Pesudovs, K., White, R. A., Wong, T. Y., Resnikoff, S., & Jonas, J. B. (2016).
Number of people blind or visually impaired by glaucoma worldwide and in
world regions 1990 - 2010: A meta-analysis. PLoS ONE, 11(10), 1-16.
https://doi.org/10.1371/journal.pone.0162229

Busaeed, S., Mehmood, R., Katib, I., & Corchado, J. M. (2022). LidSonic for
Visually Impaired: Green Machine Learning-Based Assistive Smart Glasses

with  Smart App and Arduino. Electronics (Switzerland), 11(7).

37



38

https://doi.org/10.3390/electronics11071076

Cartucho, J., Ventura, R., & Veloso, M. (2018). Robust Object Recognition
Through Symbiotic Deep Learning in Mobile Robots. IEEE International
Conference  on Intelligent Robots and  Systems, 2336-2341.
https://doi.org/10.1109/IROS.2018.8594067

Chia, E. M., Wang, J. J., Rochtchina, E., Smith, W., Cumming, R. R., & Mitchell,
P. (2004). Impact of Bilateral Visual Impairment on Health-Related Quality of
Life: The Blue Mountains Eye Study. Investigative Ophthalmology and Visual
Science, 45(1), 71-76. https://doi.org/10.1167/iovs.03-0661

Chung, Y. L. (2023). Application of an Effective Hierarchical Deep-Learning-
Based Object Detection Model Integrated with Image-Processing Techniques
for Detecting Speed Limit Signs, Rockfalls, Potholes, and Car Crashes. Future
Internet, 15(10), 1-26. https://doi.org/10.3390/fi15100322

Chuttergoon, A., & Nagowah, L. (2020). Eye Guide: An Assistive Mobile
Technology for Visually Impaired Persons. 2020 3rd International
Conference on Emerging Trends in Electrical, Electronic and
Communications Engineering, ELECOM 2020 - Proceedings, 198-203.
https://doi.org/10.1109/ELECOM49001.2020.9296992

Delecraz, S., Becerra-Bonache, L., Favre, B., Nasr, A., & Bechet, F. (2021).
Multimodal Machine Learning for Natural Language Processing:
Disambiguating Prepositional Phrase Attachments with Images. Neural
Processing Letters, 53(5), 3095-3121. https://doi.org/10.1007/s11063-020-
10314-8

Dhanalaxmi, B., Madhuravani, B., Raju, Y., Balaswamy, C., Athiraja, A., Babu, G.
C., & Lawrence, T. S. (2023). Combination of Adaptive Neuro Fuzzy
Inference System and Machine Learning Algorithm for Recognition of Human
Facial Expressions. International Journal of Advanced Computer Science and
Applications, 14(6), 776-787.
https://doi.org/10.14569/IJACSA.2023.0140683

Dinh, D. L., Nguyen, H. N., Thai, H. T., & Le, K. H. (2021). Towards Al-Based
Traffic Counting System with Edge Computing. Journal of Advanced
Transportation, 2021, 1-15. https://doi.org/10.1155/2021/5551976



39

Eschle, J. (2019). zfit: Scalable Model Fitting in Python using TensorFlow
[University of Zurichl].
https://git.physik.uzh.ch/gitbucket/saslie/Master_thesis/raw/431a6e6fe53072
54170b82c3ech0a3972d16bbed/thesis/thesis JE_v10_linenumbers.pdf

Ghosh, A., Al Mahmud, S. A, Uday, T. I. R., & Farid, D. M. (2020). Assistive
Technology for Visually Impaired using Tensor Flow Object Detection in
Raspberry Pi and Coral USB Accelerator. 2020 IEEE Region 10 Symposium,
TENSYMP 2020, June, 186-189.
https://doi.org/10.1109/TENSYMP50017.2020.9230630

Grant, P., Seiple, W., & Szlyk, J. P. (2011). Effect of depression on actual and
perceived effects of reading rehabilitation for people with central vision loss.
Journal of Rehabilitation Research and Development, 48(9), 1101-1108.
https://doi.org/10.1682/JRRD.2010.05.0080

Gunjan, V. K., Zurada, J. M., Raman, B., & Gangadharan, G. R. (2020). Modern
Approaches in Machine Learning and Cognitive Science: A Walkthrough. In
Studies in Computational Intelligence (Vol. 885).

Guo, S., Liu, Y., Ni, Y., & Ni, W. (2021). Lightweight SSD: Real-time Lightweight
Single Shot Detector for Mobile Devices. VISIGRAPP 2021 - Proceedings of
the 16th International Joint Conference on Computer Vision, Imaging and
Computer Graphics Theory and Applications, 5(Visigrapp), 25-35.
https://doi.org/10.5220/0010188000250035

Immonen, R., & H&méldinen, T. (2022). Tiny Machine Learning for Resource-
Constrained  Microcontrollers.  Journal of Sensors, 2022, 1-11.
https://doi.org/10.1155/2022/7437023

Islam, R. Bin, Akhter, S., Igbal, F., Saif Ur Rahman, M., & Khan, R. (2023). Deep
Learning Based Object Detection and Surrounding Environment Description
for Visually Impaired People. Heliyon, 9(6), 1-19
https://doi.org/10.1016/j.heliyon.2023.e16924

Islam, F. (2021). A Deep Study of Artificial Intelligence Machine Learning in the
Browser Using TensorFlow. May.
https://www.theseus.fi/bitstream/handle/10024/499472/Foyezul _Islam.pdf?s

equence=2



40

Jones, N., Bartlett, H. E., & Cooke, R. (2019). An analysis of the impact of visual
impairment on activities of daily living and vision-related quality of life in a
visually impaired adult population. British Journal of Visual Impairment,
37(1), 50-63. https://doi.org/10.1177/0264619618814071

Joshi, R. C., Yadav, S., Dutta, M. K., & Travieso-Gonzalez, C. M. (2020). Efficient
Multi-Object Detection and Smart Smart Navigation Using Artificial
Intelligence for Visually Impaired People. Entropy, 22(9), 1-17.
https://doi.org/https://doi.org/10.3390/e22090941

Kassim, A. M., Yasuno, T., & Suzuki, H. (2016). Indoor Navigation System based
on Passive RFID Transponder with Digital Compass for Visually Impaired
People. International Journal of Advanced Computer Science and
Applications, 7(2), 604-611. https://doi.org/10.14569/ijacsa.2016.070276

Khan, A., & Khusro, S. (2021). An insight into smartphone-based assistive
solutions for visually impaired and blind people: issues, challenges and
opportunities. In Universal Access in the Information Society (Vol. 20, Nomor
2). https://doi.org/10.1007/s10209-020-00733-8

Ko, E., & Kim, E. Y. (2017). A vision-based wayfinding system for visually
impaired people using situation awareness and activity-based instructions.
Sensors (Switzerland), 17(8), 1-34. https://doi.org/10.3390/s17081882

Korolev, S., Urmanov, I., Sorokin, A., & Girina, O. (2023). Detecting Volcano
Thermal Activity in Night Images Using Machine Learning and Computer
Vision. Remote Sensing, 15(19), 1-16. https://doi.org/10.3390/rs15194815

Kuriakose, B., Shrestha, R., & Sandnes, F. E. (2022). Tools and Technologies for
Blind and Visually Impaired Navigation Support: A Review. IETE Technical
Review (Institution of Electronics and Telecommunication Engineers, India),
39(1), 3-18. https://doi.org/10.1080/02564602.2020.1819893

Kurtovi¢, A., & Ivanci¢, H. (2019). Predictors of depression and life satisfaction in
visually impaired people. Disability and Rehabilitation, 41(9), 1012-1023.
https://doi.org/10.1080/09638288.2017.1417497

Lievense, P., Vacaru, V. S., Kruithof, Y., Bronzewijker, N., Doeve, M., &
Sterkenburg, P. S. (2021). Effectiveness of a serious game on the self-concept

of children with visual impairments: A randomized controlled trial. Disability



41

and Health Journal, 14(2), 101017.
https://doi.org/10.1016/j.dhj0.2020.101017

Manjari, K., Verma, M., & Singal, G. (2020). A survey on Assistive Technology
for visually impaired. Internet of Things (Netherlands), 11.
https://doi.org/10.1016/j.i0t.2020.100188

Maresova, P., Javanmardi, E., Barakovic, S., Husic, J. B., Tomsone, S., & Kuca, O.
K. and K. (2019). Consequences of Chronic Diseases and Other Limitations
Associated with Old Age - A Scoping Review. BMC Public Health, 19(1431),
1-17. https://doi.org/https://doi.org/10.1186/s12889-019-7762-5

Mehrotra, N. (2020). Disability studies in India: Interdisciplinary perspectives. In
Disability  Studies in India: Interdisciplinary ~ Perspectives.
https://doi.org/10.1007/978-981-15-2616-9

Messaoudi, M. D., Menelas, B. A. J., & Mcheick, H. (2022). Review of Navigation
Assistive Tools and Technologies for the Visually Impaired. Sensors, 22(20).
https://doi.org/10.3390/s22207888

Mohandas, R., Bhattacharya, M., Penica, M., van Camp, K., & Hayes, M. J. (2020).
Tensorflow Enabled Deep Learning Model Optimization for Enhanced
Realtime Person Detection Using Raspberry Pi Operating at the Edge. CEUR
Workshop Proceedings, 157-168.
https://scholar.archive.org/work/6hodvxkbkrbtrhsehizhh22gog/access/wayba
ck/http://ceur-ws.org/\VVol-2771/AICS2020 paper_61.pdf

Murthy, C. B., Hashmi, M. F., Bokde, N. D., & Geem, Z. W. (2020). Investigations
of Object Detection in Images/Videos Using Various Deep Learning
Techniques and Embedded Platforms-A Comprehensive Review. Applied
Sciences (Switzerland), 10(9), 1-46. https://doi.org/10.3390/app10093280

Nkiruka, O., Prasad, R., & Clement, O. (2021). Prediction of Malaria Incidence
Using Climate Variability and Machine Learning. Informatics in Medicine
Unlocked, 22, 100508. https://doi.org/10.1016/j.imu.2020.100508

Park, K. (2020). Quality of life assessment of severely visually impaired individuals
using aira assistive technology system. Translational Vision Science and
Technology, 9(4), 1-8. https://doi.org/10.1167/tvst.9.4.21

Peng, P., You, M., Xu, W., & Li, J. (2021). Fully Integer-Based Quantization for



42

Mobile Convolutional Neural Network Inference. Neurocomputing, 432, 194—
205. https://doi.org/10.1016/j.neucom.2020.12.035

Phutane, M., Wright, J., Castro, B. V., Shi, L., Stern, S. R., Lawson, H. M., &
Azenkot, S. (2022). Tactile Materials in Practice: Understanding the
Experiences of Teachers of the Visually Impaired. ACM Transactions on
Accessible Computing, 15(3). https://doi.org/10.1145/3508364

Pietrotaj, M., & Blok, M. (2024). Resource Constrained Neural Network Training.
Scientific Reports, 14(1), 1-13. https://doi.org/10.1038/s41598-024-52356-1

Pydala, B., Kumar, T. P., & Baseer, K. K. (2023). Smart_Eye: a Navigation and
Obstacle Detection for Visually Impaired People Through Smart App. Journal
of Applied Engineering and Technological Science, 4(2), 992-1011.
https://doi.org/10.37385/jaets.v4i2.2013

Real, S., & Araujo, A. (2019). Navigation Systems for the Blind and Visually
Impaired: Past Work, Challenges, and Open Problems. Sensors (Switzerland),
19(15), 1-20. https://doi.org/10.3390/s19153404

Rodriguez-Conde, 1., Campos, C., & Fdez-Riverola, F. (2022). Optimized
Convolutional Neural Network Architectures for Efficient on-Device Vision-
Based Object Detection. In Neural Computing and Applications (Vol. 34,
Nomor 13). Springer London. https://doi.org/10.1007/s00521-021-06830-w

Rodriguez, A., Segal, E., Meiri, E., Fomenko, E., Kim, Y. J., & Shen, H. (2018).
Lower Numerical Precision Deep Learning Inference and Training. Intel White
Paper, 3(1), 1-19.
https://www.intel.com/content/dam/develop/external/us/en/documents/lower-
numerical-precision-deep-learning-jan2018-754765.pdf

Saeteng, T., Srionuan, T., Choksuchat, C., & Trakulmaykee, N. (2019). Reforming
Warning and Obstacle Detection Assisting Visually Impaired People on
mHealth. 2019 IEEE International Conference on Consumer Electronics -
Asia, ICCE-Asia 2019, 176-179. https://doi.org/10.1109/ICCE-
Asia46551.2019.8942213

Saez, Y., Mufioz, J., Canto, F., Garcia, A., & Montes, H. (2019). Assisting visually
impaired people in the public transport system through rf-communication and
embedded systems. Sensors (Switzerland), 19(6), 1-14.



43

https://doi.org/10.3390/s19061282

Said, Y., Atri, M., Albahar, M. A., Ben Atitallah, A., & Alsariera, Y. A. (2023).
Obstacle Detection System for Navigation Assistance of Visually Impaired
People Based on Deep Learning Techniques. Sensors, 23(11), 1-18.
https://doi.org/10.3390/s23115262

Saiful Bahri, I. Z., Saon, S., Mahamad, A. K., Isa, K., Fadlilah, U., Ahmadon, M.
A. Bin, & Yamaguchi, S. (2023). Interpretation of Bahasa Isyarat Malaysia
(BIM) Using SSD-MobileNet-V2 FPNLite and COCO mAP. Information
(Switzerland), 14(6), 1-20. https://doi.org/10.3390/inf014060319

Sandler, M., Howard, A., Zhu, M., & Zhmoginov, A. (2018). MobileNetV2:
Inverted Residuals and Linear Bottlenecks. In Proceedings of the IEEE
Conference on Computer Vision and Pattern Recognition, 4510-4520.
https://doi.org/https://doi.org/10.48550/arXiv.1801.04381

Shafique, M. A., Munir, A., & Kong, J. (2023). Deep Learning Performance
Characterization on GPUs for Various Quantization Frameworks. Al
(Switzerland), 4(4), 926-948. https://doi.org/10.3390/ai4040047

Shahira, K. C., Tripathy, S., & Lijiya, A. (2019). Obstacle Detection, Depth
Estimation and Warning System for Visually Impaired People. IEEE Region
10 Annual International Conference, Proceedings/TENCON, 2019-Octob,
863-868. https://doi.org/10.1109/TENCON.2019.8929334

Shimakawa, M., Taguchi, I., Okuma, C., & Kiyota, K. (2019). Smartphone
Application Program Of Obstacle Detection For Visually Impaired People.
ICIC Express Letters, Part B: Applications, 10(3), 219-226.
https://doi.org/10.24507/icicelb.10.03.219

Shinde, P., & Raundale, A. R. (2024). Face and Liveness Detection with Criminal
Identification Using Machine Learning and Image Processing Techniques for
Security System. IAES International Journal of Artificial Intelligence, 13(1),
722-729. https://doi.org/10.11591/ijai.v13.i1.pp722-729

Shopovska, 1., Jovanov, L., & Philips, W. (2019). Deep Visible and Thermal Image
Fusion for Enhanced Pedestrian Visibility. Sensors (Switzerland), 19(17).
https://doi.org/10.3390/s19173727

Shuvo, M. M. H., Islam, S. K., Cheng, J., & Morshed, B. I. (2023). Efficient



44

Acceleration of Deep Learning Inference on Resource-Constrained Edge
Devices: A Review. Proceedings of the IEEE, 111(1), 42-91.
https://doi.org/10.1109/JPROC.2022.3226481

Sim, 1. O. (2020). Analysis of the coping process among visually impaired
individuals, using interpretative phenomenological analysis (IPA).
International Journal of Environmental Research and Public Health, 17(8).
https://doi.org/10.3390/ijerph17082819

Srivastava, A., Dalvi, A., Britto, C., Rai, H., & Shelke, K. (2020). Explicit Content
Detection using Faster R-CNN and SSD MobileNet v2. International
Research Journal of Engineering and Technology, 7(3), 5572-5577.
https://www.academia.edu/download/64549885/IRJET-V7131126.pdf

Taipale, J., Mikhailova, A., Ojamo, M., Nattinen, J., Véaatdinen, S., Gissler, M.,
Koskinen, S., Rissanen, H., Sainio, P., & Uusitalo, H. (2019). Low vision
status and declining vision decrease Health-Related Quality of Life: Results
from a nationwide 11-year follow-up study. Quality of Life Research, 28(12),
3225-3236. https://doi.org/10.1007/s11136-019-02260-3

Tan, M., Pang, R., & Le, Q. V. (2020). EfficientDet: Scalable and Efficient Object
Detection. In Proceedings of the IEEE Computer Society Conference on
Computer Vision and Pattern Recognition, 10781-10790.

TensorFlow. (2022). Performance Measurement | TensorFlow Lite. TensorFlow.
https://www.tensorflow.org/lite/performance/measurement

Ulaszewski, M., Janowski, R., & Janowski, A. (2021). Application of Computer
Vision to Egg Detection on a Production Line in Real Time. Electronic Letters
on Computer Vision and Image Analysis, 20(2), 113-143.
https://doi.org/10.5565/rev/elcvia.1390

Vijlyakumar, K., Ajitha, K., Alexia, A., Hemalashmi, M., & Madhumitha, S.
(2020). Object Detection for Visually Impaired People Using SSD Algorithm.
2020 International Conference on System, Computation, Automation and
Networking, ICSCAN 2020.
https://doi.org/10.1109/ICSCAN49426.2020.9262344

Xie, I., Babu, R., Lee, T. H., Castillo, M. D., You, S., & Hanlon, A. M. (2020).

Enhancing usability of digital libraries: Designing help features to support



45

blind and visually impaired users. Information Processing and Management,
57(3), 102110. https://doi.org/10.1016/j.ipm.2019.102110



