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XR Glasses—based Integrated Walking Assistance System with
Obstacle Detection and Real-Time Remote Support for the
Visually Impaired
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Abstract

This study proposes an XR glasses-based integrated walking assistance system for visually impaired individuals.
The system captures first-person video and performs object detection and risk analysis using an on-device Al module,
providing voice guidance via TTS. A WebRTC-based framework enables real-time communication with a remote
helper for handling unexpected situations. The system integrates perception and remote assistance to support safe
walking in complex environments. YOLOv8-Nano was selected as the optimal lightweight model for real-time
performance in mobile environments. Experimental results show a processing time of 0.16 seconds, 95.4% detection
accuracy, and 0.04-second communication latency. User evaluation indicates high satisfaction in walking safety and
remote assistance, with overall usability above 4.0.
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Fig. 1. Mobility methods for visually impaired individuals

bt

3 @14 RS REAh} Fwele
$& TE PHOE Yol BAW, Bl IFY
o wob SY4 Huo| WAV ek =@ )

[ox



Journal of KIIT. Vol. 24, No. 5, pp. 141-150, May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 143

5 29 Hgo] ot A& A Aoke] £A)

Sk 33 10l BARe] B Azgolele]

M de) Agshe B9 Y BAow, 94

o e FAS B3 B4 BAS B A4S $
>~

A g o102y B4 Bt F2 AW F
Ao A, mE Fol9 HofEol ¥4 A
g oo AAE AA] offiths dAIZF Stk
[11]. 28 1)olA i Hale EHH ol

Azigolle) oFe nashs PHoR EE ofF
VI Aol DU AT, Y 10
of BT BE PY WGOE A3} FF P O

W 7} AL B ARl WELK1Z)
3 1A AR A B e A4S
Fgael FIIES PASHL YBE SR A
ek PHOE, Aol o, Bho] B TR
Sole Felel wa wEgA AE T Aok

22 AMZFolel XY BEx Il =

=

0%

9 QA% 7%l WAl g 877
@ uZ /%o WA $aET glow, 7|
= 7t sen, 97 94 A9

o|AY, el Ee] EA) 2L
AA 274 VH THAY B 1AM = G
A Zgk A7 A

E3 229} ToF(Tlme of-Flight) A 5& &
& 24 S dojeE AA AFdME %OH%
79 ARl ARE WNFOoE Hs= Walo] A
R AOU5], AAY FF W FRE 111—554
2 kot AR A9 HHgo] AgE 4 Ytk

olg|gh 14 7Nk A 2HlY] FAE Bekstr] 9
g How, A4 A 7§ A7 JA At

.« O N
2pgeagiel 94 S96I9 AAHT, AT B4
GE e & sl ANz P ALsgr)

a8y olHd HZe AssE 4 d4 Tls
o Fol o] FofAA Fgtow, By T A&
A AAZ Zgsrldls AL AR
2 AE 1 9, As 874 A4 94 =
Tl Ade ST 2y A Azd AT oA
5 Ao, & AFe oleld FFA HZolA
ApE4E 7.

LA

F

23 XR 22 7= & S8

o JMEA, 24BN, EYRNS TR
H0e AYo]

= N dor i
o3l
flo it oft
o
fo
)
. ofo
=]
[ o
o
)
ok
r
&
=
o
4
o,

AgA AR Bdg A

s
A= R dolgE XJil , Zé

oy

MNe ANTCE YT 5 NM B
& 3 Q1A ZopollAe] &8 ThsAdol T

R Rzr|&oAs 34 AR I= BY 7
g Fow Mg Fgo] ALHOZ o] FoA]Y]
g 4 AHE AR
01 93t} o]t
ANE e AA

hl gl
HEA B4 g o] AgRNdE AT 2y 2
zrled H82 & Jd= FAgs 7R

-+
oX,
2&
2
)
5
i~
-4
N
1
[\)
kS
m
)



._.
>
>
>,
&S
o
2
ro,
o
Ho
ot
>
=
il
&
[
~N
=
b
o,
o
2
i
o
X

XR Glasses

A =er T B A9 Axd

On-Device ’

Al Module
Real-time ‘
Object
Detection

WebRTC
Platform Server
e R
AWS EC2 Coturn ’

en)h
G

* Real-time
Monitoring

» Voice Guidance

J2 2 XR =:A Jlgt S8t

28 A AlAg 7z

Fig. 2. Architecture of the XR Glasses—based integrated walking assistance system
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Fig. 4. Visualization of object detection results
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Table 1. Experimental setup and system specifications

Category [tem Specification
CPU Intel Core i7-9700K
RAM 128GB
PC GPU NVIDIA RTX 2080 Super
0S Ubuntu 18.045 LTS
Pytorch 1.10.2 + cul02
XR Glasses|Display resolution 1920x1080 pixels
(XREAL Field fo View 52°
Light) Refresh rate 120 Hz
Srariphone Processor Qualcomrré eSr?aZpdragon 8
ézz;@s‘g%) Memory 8 GB RAM
0S Android 13
Server Platform AWS EC2 Coturn
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Table 2. Model performance evaluation results
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mAP Model size | RAM usage| Final
Model (%) FPS (MB) (MB) score
YOLOV8n | 735 45 6.2 350 892
YOLOVSs | 782 | 38 112 450 870
MobileNetv2| 705 | 40 120 400 835
MobIeNetV3| 251 | a5 | 143 o |86
Large
MnasNet | 705 | 38 130 420 817
Eﬁ'C'SgtDet 70| 20| 155 50 | 798
Eﬁ'C'S:“Det 790 | 25 | 201 60 | 761
PPYOLO | 240 | 40 100 350 854
Tiny
PP-YOLOV?| 800 | % 180 550 795
TiyML | 650 | 50 40 200 786
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Table 3. Model performance evaluation results

Metric Value

Average
response time

Description
End-to-end latency between
request and response
Number of processed
requests per second

0.04s

Throughput {3,125 reg/s

Data ) .
. Ratio of correctly received
fransmission 99%
data
accuracy
System Ratio of successfully
o 99%
reliability processed requests
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