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Abstract

This research aims to develop an object detection system for smart homes designed for visually impaired
individuals to enhance their independence. The project involves creating a portable device to detect obstacles
within the home using the YOLOv8 algorithm, which is known for its high accuracy and precision in object detection.
The project is divided into two main parts: Part 1: Device Design The device is designed to be portable and user-
friendly, featuring audio alerts. It includes essential components such as a Raspberry Pi 4, a camera module, and

an ultrasonic sensor. Part 2: Model Development A new model will be developed to detect obstacles in the home
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by further training the YOLOv8 algorithm with household objects to enhance model accuracy. The new model will
be compared with an existing model to evaluate performance.

The results of the experiment showed that the newly created model was able to detect obstacles inside
the home with an accuracy of 96.2%, while the existing model achieved an accuracy of 93.1%. The new model
demonstrates relatively high accuracy and greater efficiency compared to the existing model. The researcher has
designed a warning system that emits an alert when the visually impaired individual approaches an obstacle within
50 centimeters. The results of this research can serve as a guideline for creating obstacle detection devices for

smart homes, ultimately improving the quality of life for visually impaired individuals.

Keywords: Visually Impaired Person, Smart Home System, Object Detection
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sﬂw 6 Gl’)@ilﬁ@‘iﬂi’lgf%?uﬂﬁ‘iﬂﬂ (train)

Funani 2 fANAARINRBITRY Wndinnwsiansa lnet¥lUsunas Roboflow Lﬁ@ﬁmumi’mq?umw
uazyinmsTuungUnmusazsl Wievinntassyaaa ndsa il Roboflow Bun1vin Label %38 Annotate A
Wndmundngsing g tunan szutigpdiayaiiu Training Set 90 U Tdmsunialndulina ua Testing Set
26 71 Wdmsuniatsuifulsransnmeeslunandsanniilniadauda axligaiiaya (dataset) HdTaseaing

fayaiitaauanniwi i iunewsial Dwyer et al., 2024) Fssiopgneluguii 7
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No Tags Applied

31J1‘7| 7 ﬁa@ﬂmm’aﬁmumi@qﬁfumwuu Roboflow

¥ [ ]
Funauit 3 n158n (train) LiNasdrsuuustaastna §35uTAT n1wn Python vinnnsfinuu Google

Colab (https://colab.research.google.com/) Gaanngaldnsnanns GPU e tiinaulfi5aiu uarauisailn

a o %

wuusnassidudaunazinaflfnielusrazinaiaunda §aeTslEgnr1a9ann Ultralytics YOLOVS GitHub
(https://github.com/ultralytics/ultralytics) lagannianagaunudn Aniafimesfimunzanfe leaming rate 7
0.01 uazl¥ optimizer A® SGD (Stochastic Gradient Descent) WAL IN1THNNINNA 100 Epochs vwa T Ta

WUUIaBsIRLsERNEN W FAetnsuanafieglil 8

v 100 epochs completed in 1.104 hours.
< Optimizer stripped from runs/detect/train3/weights/last.pt, 6.3MB
5+ Optimizer stripped from runs/detect/train3/weights/best.pt, 6.3MB

Validating runs/detect/train3/weights/best.pt...
Ultralytics YOLOv8.0.196 % Python-3.10.12 torch-2.3.0+cu121 CPU (Intel Xeon 2.20GHz)
Model summary (fused): 168 layers, 3007598 parameters, 0 gradients, 8.1 GFLOPs

Class Images Instances  Box(P R mAP50 mAP50-95): 100% 1/1 [00:05<00:00, 5.91s/it]
all 26 23 054 0.504 0475 0.348
bed 26 1 1 0 0.0293 0.0142
chair 26 3 1 0548 0712 0.366
cupboard 26 7 0.561 0.571 0.679 0.469
door 26 1 0.105 1 0.995 0.895
fan 26 2 1 0 0.00469 0.00143
plant pot 26 6 0221 0429 0.29 0.0923
shelf 26 1 0.316 1 0.995 0.895
table 26 2 0.121 0483 0.0931 0.054

Speed: 2.3ms preprocess, 209.4ms inference, 0.0ms loss, 7.8ms postprocess per image
Results saved to runs/detect/train3
Learn more at https://docs.ultralytics.com/modes/train

5U# 8 NSANUULYIa89IIMNA 100 Epochs

FUABUT 4 N1IVARAY YULUS1 AT AeInNITRN (train) 81 % TrgBnannnisaiinan g
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paa9dudng Tagasldndosdunnlufidngaialution 10 atng wu § fes g e say aadngialugn
Hiyagunin @enlaunss nen Python Witlszananasiafaenisduniniu Real-time % OpencV iiiaidinds

nfpauazsunmmisuasiissensaedudngnielutild uazlnanluna YOLOVS fikunisRinduuwge
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v A 13 A ! A o o < s A = ° '

maudafiendeaidendangusraziinmualnedaeinduaesafuidasanuiige TngnisAiwammnisn
Accuracy WULSNABIvH WUATRARHUNWENT 96.2% FauULUSIaBINHgINezRAHuNEIRADgT 93.1%
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5 aging Fia NAEY BNANAN LASENENAT ABNRADS LAZIIANT KANITNAFALNLN LULAIRE9 IMHIAIH

WaiWgngl 93.0% UAaTUULSABIANgIFAHUINENT 94.8% Aeuanstuanansl 3

A15197 1 nanasaunsaaTuingnie lutiudiseuuusiaasiug i

NSNANBL NANISNANDU .
o o ATTHUHNREN
> 2L %4 %
'mqmﬂ?umu 9%HA 100 ASI
- Accuracy
AHGNARY AMNRANRIA
(TN 94 A543 6 RS9 94%
2. 4 90 53 10 A% 90%
3. find 97 A59 3 AS9 97%
4. 1Re 96 AS3 4 P59 96%
5. fidu 98 A3 2 AT 98%
6. NAAN 91 A59 9 A5Y 91%
7. U9 95 A59 5 A9 95%
8. 7 95 A54 5 A59 95%
9. nIraneFulH 89 AS3 11 A59 89%
10. iseg 86 A9 14 A59 86%
ALRRY 93.1%
A15197 2 NManasaunsaaTuingnielutinuissuuusnaesing
NSNANBL NANTSNANDU .
. . g; P ATNLNMEN
mqma?umu VI9UNA 100 RS9
” = Accuracy
ATNANADY AMNRANRIA
1. \RieN 97 A59 3 A59 97%
2. 4 98 A% 2 A% 96%
3. g 99 ASI 1 A5 94%
4. B 97 P54 3 A59 95%
5. fidu 99 A39 159 99%
6. NAAN 97 A59 3 59 98%
7. U9 98 A4Y 2 A9 97%
8. ¥ 98 ASY 2 A9 93%
9. nsraeFulH 97 A5 3 A5 95%
10. Useg 98 A% 2 A% 98%

AR 96.2%
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A157199 3 NIVARBUANHLNNEN2BITY 2 UUT1a89 n9dlidnguenyadiatng

9

MNANBUING Lmué'mm'ﬁugw wuuIIaas iy
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