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@ 20 mm <= ERROR <= 30 mm
10 mm <= ERROR <= 20 mm

@ Omm <ERROR < 10mm

EL ) e ialojT (b it 3 1 (2 los Y S

3 S L35 pa )] (antiS )3 e (295 005590 5 (RSP 50 el 0dd (A VT pgal 0 oS jshailes
9 (i eizme g odd (51 el V) (IS (sl (S0l oud Jol> il Geb el atls Gloe an b b anlis
Pzl 625 )18 asly @ Dl oo i cnl po e ol Jelge aloa 5l el osgy o dea ¥ VY i 5y a2l 0 52eS
CB 0 o S (ably (lad g yieS (LuSoy 0515 o 4 Bk 5590 Geyes ) e Az o 0ged 0)LA) [ yed S
25 oad (e gllas (ali8l crge 525 ()90 4 Comd panr (092 003 Jl ;K00 (gm0 5l ol Bl 2l (e



O y90 5L63)| O3S Al (6 yiinn sl Jloixl b cos o 4y g Al (65005t W0 e £ ,] a4 Cand 90

S pdyse
Cony P

1 Logas s azlge olin SYST L a5 ol 3l ol oad b ikily glbgius @id ) & oo la ingl b
S rdlolizl &)ge 4 3181 51 6 )l (590l (S9) Seuw 2 4z g5 b ilosds 3 500 o0 Jome 4 (oo 31 il (o lul> aie;
L it a3 55 oyl 531 45 ol a5 S gybga ol 3 25538 e s iy |y 095 oo 3] st b i
D il @) 4 g ey nl ) (A5l Gl dxwgi Caz 50 ol b Cel ol (B gy nl ) akies azlge o
D90 9 35 9 eSS S ESAS (0myed H 90 Sl esliiul b Vgens Jolgd (et (ndile (i 0jmy0 09h ALl
ol 33l 3131 oo S o33 il gn 45 ey St 31 ooliial b 5 olgh (meid o e 5 o
O57e® SHor SLGIPIFESS GRS o 5l Bl Sy )3 g Fadroh (oyde plucw &5 Selige el ol (ol 09d e
sloss! i gl oo ey @ s 51y 1) (Gl o ,Shas a5 Siloass a8 5 IS 4 piecdss opl @skwsoly )5 ublow s YOLO
b 98 Ao o i (pl 3T lets s i 1 YL g a3 e L olgsulen o 58 aST Wileals &5l Bae pl b onls = jlas
L Lo plalyslys oS5 sbas wyTyo ol 3l ol jen il (59) » cead LB Hl38l0 5 ST 008 Wil dngi Wl o s 0

DS eolainl o LIS 5l asslgn ol cuas

b Codguxe .0
w3 LT olal 5250 drlome lSel 5 ez cymass JoBihls EBOL T, pliserl Lrngs il sliss o olgiin piamses
3]y 5l e 45 el o e o] Cosgame g5 5 00y pdy Cllanl Calisee (sl 50 3 A s planns 0025

iloy (Bl i g 9 bl 300 sl s a8 gl 5 a1 T el ] gl IS

Lolpiey .7
S s E80 9 (25 3900 4 Kilgi oo AT (62K JB (G95USS (6l e con ALl Buo 0 iy § G0y 10
S 5 IS N S 3 B L1 i o 8 ] 5T 1 Ol s ] el 3] 5
05 S el S T U ol (sl sladye (b 5 s s oo 3 i T spmizan bl sl
Oley WS oo (A3 ey Ao e 33 pglai slal Lol ogdleay S oo @l 3 ) s (2115 531 5 001 slaolRiws
sla (8IS sleowijls sl eslaiwl (e Slaladl 51 Koo S aisn s 1) by Ll cds g ool oS 1, Sils
s 8y ol 38l led o diyly (S paim il (gl aS legug Sl b boadsle y pl tenl Jaexe slroassls
L) Syo bl CoteS Wlgige (Sl 4 (g iws byl 4y 565 (g Jolsd pncs 5l ookl e)l5e cnl LS )0 0 SeS
E55 ololits Sl wsas slasols b o1 (5901 g YOLO asits jo ololis b plu! slaws 2ol381 L 500 (g4 5l oo 5
i B 4 e s goe slalls alS sl ordle (550l (slapie Sl 85 iy a3 plr! 3l s iy
&S o ool 5L Jeles o (6 pinn oo LB ccublbioe Jow jloolaiul b cows g0 olulid (pizmen 090 yoxine pivweew
Ol 35 g5 x> sl 4 YOLO o Segmentation oLl 5l oolatwl .GBus pus 4 5005 Cawd Culan slys 0554
(15 2,55 51 3] s IS (5L 4 3 iy 5395315t e |y o A 5L i 5350 e
Slreinl 2 oo S (oo ABLIL 29290 (Sungd planms w1 ]) Bos (295 4 g WS (o0 pal b planl CuaBge I (55 Eaee S50



Frinn 35 50 g Syo (Sooll JralS 4 aS 8y 00 (B34 laKles 5l Sae Jels slray g3 e colgBulys )l s olaa
ey (Syo Jol ps Wlgi oo 58 APL 51,k 5 ChatGPT wiile by sladoe 65,54 wculed po 05850 i

S sl 6 e 6 )5 Ay g s Wl (6 5 g0

S5 Al WY

YU Ll sl ools las g5 3l oaliplonl slaceus jo a5 Jaud bl s g YU v yiws Jdo 4 soloiing piaw

S SLLs SeS ol 3l Sy oS Sgue 4 Wlgi oo 5 0l plin cisuiles 059>y She eolaul (gl

o A

[1] Organization, W.H. Rehabilitation. 2024; Available from: https://www.who.int/news-
room/fact-sheets/detail/rehabilitation.

[2] Edwards, J. D., Valdés, E. G., Peronto, C., Castora-Binkley, My Alwerdt, J., Andel, R., &
Lister, J. J., The efficacy of InSight cognitive training to improve useful field of view

performance: A brief report. Journals of ‘Gerontology Series B: Psychological Sciences and
Social Sciences, 2015. 70(3): p. 417-422.

[3] Colenbrander, A., My Perspective on Vision and Vision Rehabilitation. Ophthalmology
Science, 2024: p. 100532.

[4] Wilkinson, M.E. and K.S. Shahid, Low vision rehabilitation: An update. Saudi Journal of
Ophthalmology, 2018. 32(2): p..134-138.

[5] Narayani, T. L., Sivapalanitajan, M., Keerthika, B., Ananthi, M., & Arunarani, M. Design
of Smart Cane with integrated camera module for visually impaired people. in 2021
International Conference on Artificial Intelligence and Smart Systems (ICAIS). 2021. IEEE.
[6] Marcon, M. and A. Ortoncelli, Object Recognition to Support Navigation Systems for Blind
in Uncontrolled Environments. Anais do Computer on the Beach, 2022. 13: p. 274-281.

[7] Kilian, J., Neugebauer, A., Scherffig, L., & Wahl, S., The unfolding space glove: A
wearable spatio-visual to haptic sensory substitution device for blind people. Sensors, 2022.
22(5): p. 1859.

[8] Aharchi, M. and M.h.A. Kbir. Localization and Navigation System for Blind Persons Using
Stereo Vision and a GIS. in WITS 2020: Proceedings of the 6th International Conference on
Wireless Technologies, Embedded, and Intelligent Systems. 2022. Springer.

[9] Adep, T., Nikam, R., Wanewe, S., & Naik, D. K. B., Visual assistant for blind people using
raspberry pi. Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol, 2021. 3307: p. 671-675.

[10] Zantou, P., A.M. Mousse, and B. Atohoun, An intelligent based system for blind people
monitoring in a smart home. 2020.


https://www.who.int/news-room/fact-sheets/detail/rehabilitation
https://www.who.int/news-room/fact-sheets/detail/rehabilitation

[11] Banu, K. T., Supriya, K., Sony, K., Chandana, M., Bhavana, M., & Ali, M. B. F,
OUTDOOR & INDOOR VISION BASED LOCALIZATION FOR BLIND PEDESTRIAN
NAVIGATION ASSISTANCE.

[12] Younis, O., Al-Nuaimy, W., Rowe, F., & Alomari, M. H., A smart context-aware hazard
attention system to help people with peripheral vision loss. Sensors, 2019. 19(7): p. 1630.
[13] Buimer, H. P., Bittner, M., Kostelijk, T., Van Der Geest, T. M., Nemri, A., Van Wezel,
R.J., & Zhao, Y., Conveying facial expressions to blind and visually impaired persons through
a wearable vibrotactile device. PloS one, 2018. 13(3): p. e0194737.

[14] Bouteraa, Y., Smart real time wearable navigation support system for BVIP. Alexandria
Engineering Journal, 2023. 62: p. 223-235.

[15] Tennekoon, S., N. Abhayasinghe, and N. Wedasingha, Object Recognition-and Assistance
System for Visually Impaired Shoppers. 2023.

Vision Rehabilitation at Workstations Using Maching vision

Amirmohammad Barsalani !, Hamidreza Mohammadi Daniali®, Arman Mardani 3

! Department of Mechanical Engineering, Babol Noshirvani University of Technology,
Mazandaran, Iran. Email: amirmohammadbarsalani@gmail.com

2 Department of Mechanical Engineering, Babol Noshirvani University of Technology,
Mazandaran, Iran. Email: mohammadi@anit.ac.ir

3 Department of Mechanical Engineering, Babol Noshirvani University of Technology,
Mazandaran, Iran. Email; armanmardani@nit.ac.ir

Abstract— According to the World Health Organization, over 38 million people are blind, and
more than 110 million face severe visual impairments. This research focuses on designing an
innovative, cost-effective, -and accessible system to assist visually impaired individuals in
workstation environments. The primary objective of this system is to provide assistive vision by
identifying objects, issuing audio guidance, and aiding in the safe handling of objects by blind
individuals. Utilizing image processing techniques and pre-trained models, the system identifies
objects and human hands while estimating the distance and dimensions of the objects.
Subsequently, audio commands guide the visually impaired user, ensuring they can pick up the
desired object safely and efficiently. The system emphasizes enhancing independence and safety
for visually impaired individuals in performing daily tasks. Its design ensures ease of use,
affordability, and effectiveness, aiming to significantly improve the quality of life for the visually
impaired by facilitating their interaction with their environment.



Keywords: Machine Vision, Visually Impaired, Workstation Assistance, Object Detection,
Audio Guidance, Pre-trained Models

"




