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The Risk Detection Technique for Visually Impaired
Pedestrians using YOLOv8 on GloSeab

Nam-Gyu Kim, Jin-Seong Park, Sung-Yeon Kim, Hye-Seong Park, Sung-Wook Chung*
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Abstract Weather changes have a significant impact on the safety of personal mobility devices,
with conditions such as rain and snow being identified as major causes of increased accident rates.
To address these issues, the necessity of safety systems utilizing high-performance weather
prediction models like GloSea has been emphasized. The rapid proliferation of personal mobility
devices worldwide has greatly influenced urban traffic environments and pedestrian safety. In South
Korea, the growing use of these devices has heightened concerns about the safety of pedestrians,
particularly those with visual impairments. This study proposes a system that uses the YOLOv8
model for object detection, depth estimation, and Kalman filter-based tracking techniques to
quantitatively evaluate the trajectories and risk levels of objects. Experimental results show that the
custom YOLOv8 model achieved an average mAP50 of 0.774, with a high performance of mAP50
0.717 for the personal mobility device class. High-risk objects are visualized with red boundaries,
and when combined with GloSea-based weather data, the system can contribute to predicting and
warning of accident risks under varying weather conditions. In the future, this system is expected
to support safe navigation for visually impaired individuals through integration with voice feedback.

Key Words : GloSea6, Visually Impaired Pedestrian Safety, YOLOv8, Object Detection, Object
Tracking. Risk Assessment. Depth Estimation. Kalman Filter
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Fig 1. GloSea6 model execution structure[6]

o GHNE SEHow Sttt wEA A9 A
HE AdEs= 7154 hindcast, HCST) A34H, o]
o] AEiE AEodle A5 (forecast, FCST)’;I

Yot E FE

GloSea6= t7|(Unified Model, UM)} 3N
EMO), siR(CICE), A(JULES) & 4719] 713ol=
dlo] QASIS ZEAE Bl dZ=o it
ojgfgt 4719 71elE Edo] ARE 7|Nte® |

olElE FYotH AR IFE B9l 71 A5E A
gk A3} Holg g ABdgTHol

3.2 Z4x| EX|(YOLOV8)

% 2. YOLOV8 28 S2&[15]
Fia. 2. Flow chart of YOLOv8[15]



N
(&3]
~
o
Hi
o2}
HT
=
P
ofm
r=
~
>
J&"
Hn

X HM178 M6z

YOLOv8 &2 4 omzlE S x S 4719
IJ=le Az Wil Zh AoA mjE] A" A
HIAE ARG A S] YRS 2715 "R A
giae 39 HE(x y), HHI9E Eolw, hE 0~1
Btsket gt 123l AlE|E(confidence score)
SR AF=s 4 1ol ¥t dAz
AAE 234 FE(Pr(Object)@ 10U(Intersectio
n Over Union}& F3 FOZ, 10U+ & BtA
oF AA AA 9] A wge UetH o] 5
= A2t £

YOLOv8 R€2 oJux|E oF ¥int EAs) 2]
£ BRI ER, g8 Edd Hg] A St BE
oh. ole AARE FA7 et A%elM YOLO X

d

Zr
dol BEYS ¥+ Utk AL HojEch

mlm Hu

_l

P.=Pr(Object) * IOU  (34)

2 HAFgs &g 2w d"= T 7 7Pgst
o A& 7tsoitt AR 2AH 9S4 =do] A
F3o|1, ‘:3’41“ 7H-AQE £2E et Holoh
Z-gsto] FINAY AA FHof|= A
| 5 Utk TP oY mEleE FAEM,

A 2t ARE AT o AA vrA9] oAt B
A & Qlok ARt ZEE olEd AE o)
flsl o] mHQJ] A BtA XL} FE=E Nt
o7 thy nEe] YAE AFHOE AS3Th &
v g9y gugEY 552 19 3% 2ok SA%
(Measured Value)o] UZ=d °}7E]Z Wl
A4 & A gH(Estimated Value)S £33t}

_,_,
=

0. Initial value
20, Py

v
1. Estimation and error
covariance prediction
B = Ax_y
Pp=AP_ AT +Q

2. Calculation of Kalman gain
Ky = PgHT(HPgHT + R)™!

!

Measured value
z

3. Calculation of
estimated values
i = %5+ Ky (3 — HS%)

Estimated value
e

g 3. 2ot Q| SEX[16]
Fig. 3. Flow chart of Kalman filter[16]

a9 39 3 104 A 34 gk(xk DIt 9%
TRIP, o] Yu A 2% 2, o 24
gl Tt o3 gkl P;% ARBHE o% 1
: 4 of o 2 FEUS 29Tl i
speb el AEE ASET. 3 20
g ol=(K,)E Apket 34 29] A2 HeR
chet ek

=N oN tlo

ARE FZ35)6HA EoH16].
2 AolA ZAvt s H{AI7)7] s 19
300419 AZrS Al ol 3H(State Transition
Matri® E@slon, ol ehd AR &y
FEolA the AEIE] o5 R
10dt 0
010 dt

0010
000 1

A= 3)

TS @A AEioll HiRt A #s xofl 2RE 4



GloSeabOl YOLOVBS 225t AlZiRionel Haixt 93 2 718 455

Ao x, y HES} SL ot YRS 23}
X

r=|, 0
v

W AE AR EAE ol
R 27] SEge 008 ZUlsRith 1 % A
Moz xo} A% WIFL WFste] @A A x2

= JHE dSttth 4 39 die AR WEE U
i, 2 HA B3 F WA Peldl dut B
Lol YAt A7le] weh SEuE WSk A
2 vehditk, o2 S0l @A) me Yol 94
€ ol fAet di + v, & Hsk] AHlo|EII
I 5 I8 33 78 AL zgsto 2 A9
SAYS #4541 dEgct oju Azle] w2 wist

HA-E= o] WAE s FEE Al
Egtt. ol B3l AAIE ARIM 2AE Het A

£T2 o7 R}

3.4 e Zo| =4

2 AFolM= AAY AR L8Rt opzt
o] AHE F7tE FAsto] 23 FAollA AAE
A A AEE mefetart gt o] 42
Stereo W43 Mono WH]O2 WHW, Stereo W
A2 & &9 oln|AE AR AlXHdisparity)E Al
Abs golg 43t ¥IH Mono WAl @Y o]
A& ARE 2451, 2 AFolA= Mono 4
S A=t MiDaS RS 83t}

MiDaS E92 oeFst o4 2" Mono
Depth Estimation Eﬂ‘i *‘Wﬂ T_7é, Z:‘:g Z

EN)

2 AgU. o2 B ol
B R T AR ey s

Jo] o] 7K5SIEHIT]

m\l

T 4. 2 YT 20| I Y oAl

Fig. 4. Example of original image and depth map

g wele] Qo] ARS You g 3¢
AT} Zo] JElE AR ZolE _:‘,c_;gg]_oq >
o] W(Depth Map)S A5} 717to] = EAY
EA95% o 5o

Ay

42 9, 2o 9
th Zlo] WlHE 7ol sE] BE o] 3%
%M AAgslo] glol AA7H GAW A AA 2

A upao) HES FE3je] AR ol ot
otk T ©AE B4 AREY 4 o) 32
me|gutct 2sto] Qo] WSIRE AN 4

O m

0o

5 FIQ| 37| Wakg A
ARL BARIA tohe A9, TF 49 2ol
5 AAY #A wa 2ot AY AA ol
80 =AY Q2 Aol ) dstge At

A

Jiﬂﬂ?l

O3 5. 2K 27| 37+ oAl
Fig. 5. Example of increasing object size

o A2 9AE ARE 27] 3o B WAst
7] Sl8) wske AxlA Aotaiet. E3 AA wa
o wAsk QAR st A2 ZolY] 98l wske
ARS 3nddnit sasic ARl 7] Weke

A Se A 53 2.



456 st=meNRsMrlastE=2A 177 M6z

I'-|I]

_ Scmrent - Sprevious (5)
AS= Spreviaus te€
7] M3EE A 59} o] A HiA9] TiE, Al

2 Zo|g 335t YolE sutog AXict ol 7
A v 2t FKE AR e Ak,
& el 002 At ESt division by
zero 955 9A|517] Yojl 1x107° 9o 7 AR~

g F7HIe.

3.6 YT A
AR Y=L 2

S ZElg a2 Zo|, AA9 F7] ¥skE, °] w3}
S5 7SA9}F TAkote] AAboH, 7]°ﬂ GloSea6
2 d&3t 71 =8 ‘?_038]1 71 Aol T2 9

11]4 OEH"LOML 7

Ag5le] FIHES HASOL, B vl

o #A o WReT 94 WEg Avos 24
Q) SAES AN, o] Wskeri Hedi
ddirectian = pmwent - ppreviaus (6)

AR 2] W el 4 63} o] A
7BA "o F4] WEQ Pmrm% 3n Y oA
A ?—1 ppyeyious% O]_Q_f)‘]—O:] 74]/1\1"(:31’1:]— E“_ﬂ' 7]'111]1—1]'
4 dEE 44 73 go] shisiel B4 BE
pcamera% 71%—(& 7—}112'"‘0’] ’B‘dZH '?']X]r—_' LEO]"“
wEjo]}

=

d - pcmrent (7)

camera ~ pcamera

1 % = wWE7} o|l2% Zo digt cosd Fe
4] 83} Zo] & 4= Qi

d irection * dc‘am ra
cosf = direct ¢ @®)
| ddi?'ection * ‘ dc‘ame7'a
w4 84 Bahe T e YA Uehd,
cosfgto] ¥4 AL % wlEs}l ojzke o2,

29} o] ZAAL Fo) Welo o]
Hug £ uE} olgk Zo| dzold AR
ez e, EA0ld dolde a; el
£ A7oiE AR ek 7
g 2] SHES u—f&u}

o

=

9 B9 E21 olgeh, A W Aele A
4%

]_

Risk = cosf* w,,p + D(4S* w s+ S* wg)
+4D*wyp+ C ©)

A 9olA we 7t 84S0 gt 7FSAE st
o, BE 7SR =2 lojoh. A =791 s¢
37] Wk AS & AH9 Depthe Aulgsiez
27+S FeiEth. AD:= AA9 Zo] HIES Y
ERlitt. C= GloSea6 RYE d&3t 7|4 & &
AE Yepdch oA 4] 99 7XE ofeA A
gol=Aloll w91 oS dsel g2 5= Qloh

4. 4 3 Hagy
41 Y &3
1 Q7o) Age] A8 AR 49 A E
13 2k
1. A 2
Table 1. Experimental environment
Specifications
0S Ubuntu 22.04.3 LTS
CPU Intel(R) Xeon(R) Gold 6246R CP
U @ 3.40GHz
Memory 256GB
IDE Visual Studio Code 1.76.2
Program
Language Python 3.10.13
Module Numpy, Matplotlib, Ultralytics,

OpenCV, PyTorch




GloSeabOi YOLOVBS 225t AlZtRlofel Haixt st 2t 71y 457

Aol AREE HlolEAl2 Al-Hub®| ADAS Al
AL k58 oz, A, HPL A o]
82 59 AAE ZRE om|A] 600,412% F
19 o547 26,0008 F=Jt. ©]
S A H27E 2 oluAE 3,176 AdEste Sk
of ARgSHAT. Z olmAlE o F|AE Edst
o, oA EF 20 &3k AA, 2EH0], ARl

=
rO

IS F2WH olF, AAIE A Be v &
A HEE vigeR FAY HEE AASH
YOLOv8 el St 24 2|3t

O 6. | HO[EA OlA|
Fig. 6. Example of a source dataset

YOLOv8 Hdo] #hd tloy P42 ZA ©
T, A HA AR x y B, 7R 2 AR 27
2 o]Folq qlom, Txol| AHH FlAe As
A, Ab, A, QEHEe], ZHQ1E o5 A 5740l
th. 7|1€ ndoe As ZEE ZEATt glo] ol
Z7Hich Y& omAlE 1920x1080 I71¥oLt,
YOLOv8 Rdlo] BH 640x6400.2 I715 ZH3}
of SRFAIFLE o] IolA Hde AR G T}
HHEE fAohe S AMgolH, HE55 J9e
A ofi(padding)o& AU, wehd AR
I IEE AEAY dFelA] gar 3718 #g
Stct olEgh ¥ Bhale A ©A] Aol mX|s
o] HASlEEE HAE S ARSE Y
OLOv8m EH9| 52 508 EpocholA 7V &=
At

rl

"587,548",
"587,696",
ntsa": "199,696",

0 0.37213541 0.7509259259259259 0.0432291! 0.

9 0.4513020! ©.884259259259259. 0.294276: 0.23148148148148148
1 0.3182291666666667 0.7296296296296296 0.01041 0.04814814814814815
1 0.33203125 0.7314814814814815 0.011979166666666667 0.04814814814814815

4 0.165625 0.862037037037037 0.1375 0.2759259259259259

9 0.4041666666666667 ©.7310185185185185 0.034375 0.025

O3 7. efid H0|Eel MAE|E H|o|E
Fig. 7. Labeled data and preprocessed data

dg JAro FPS:= 30FPS, 1ZFY T AR
0.3333%%(ct. A9 A ¥rA ¥skES 1zt
457 sl 3z F7]2 FulolEstylth Al
ZofQle] Wt EY&EE 0.68m/sE 7HYstal
71, o1& 712 & 100789 E3Atol| ths Bt uf
2 37] ¥gkES &40 98 84F wdsiylth
Hyato] vha Wghg2 0.30] s, o] gk o]
AL met Y 47 Ak E3H YOLOvS
HdollA A A Fg=rt 0.6 odd wvt
A BAE D EE oto] FEEE =9

Cumulative Average Size Change Rate Convergence
ulative Average Size Ch

J\M

Sl

Cumulative Average Size Change Rate

Frame

O3 8. Halixte] B 4/ dA Hsls
Fig. 8. The average bounding box change rate of
pedestrians

a9 79 vy EyA0] g4 ¥iA 97] WHilks
< YEH, x5 ZEYe 9ugith Hske2
0.3°] &3}, ol 71202 98 AA9 ®ske:
AR 0302 MAAFt 0.3 olste] A= -
g oiet EErt Woian woshh &3
YOLOv8 REolA HEw7} 0.6 oAkl AAqt &
Asto] HA @AE TPEE ot EEAsH A4
QIARE Bt



458 st=mexRsMr|astE=2k K17 M6z

42 A% A U Yot

2 AFoAs YOLOVE HElS A7 2
mAP50 A2 BH7HAct. mAP502S Wt
U) YA 0.50004 AAFE ZreZ mAP50-95%
o AZASH FYriR| Folrt,

metrics/precision(B) metrics/recall(B)
0.850
0.825
0.800
0.775
o.7504 |]

0.725

o 20 40 o 20 40
Epochs Epochs

metrics/mAP50(B) metrics/mAP50-95(B)

0.76 0.52

0.74 0.50

0.72

0.70

o
N
o
B
o

o 20 40
Epochs Shoche

O 9. TA sk 2t

Fig. 9. Overall learning results

1Y 82 YOLOv8 HHe] 3k Ads e
9, x&2 Epoch, y&2 4% AXE HA2r} pr
ecision2 0.81188, recall> 0.6784% 7]E3Jct.
mAP50 FA|= 0.77491, ZsAF 0.903, AR 0.8
0, AFA 0.609, 711 ol 54A| 0.717, LEH]
0.8429] “d5& Bt

0.8 YoLOv8m
0.6
0.4
0.2
0.0

all Car Human Bicycle  Motorcycle

mAP@50

a4 10. A g5 Hid

Fia. 10. Class—bv—class performance comparison

I8 9= & A4 AA"S YOLO Zdwt
712 YOLOv8 229 mAP50 4X& Hv|wgt I
ool AAY BEL mAP50 437} 0.774%, 7]

& YOLOv8n ®#(0.521)3 YOLOv8m R2&(0.66
7ET E3.

Precision Recall mMAP@50 MAP@50-95

O 11, 7001 OIS HR| SatiA &g B
Fig. 11. Personal mobility class learning
outcomes

a9 102 /i3 olsdA EHAE MR o
&A171 Z3Z, Precision Score® 0.708, Recall
2 0.664, mAP50< 0.717, mAP50-95+ 0.502%
ot ol F¢Hog vl g IY 11914, AxH
299 mAP50 $A17F 7MY EoF B AFRllAl 9
¥ [4F WHske AA "4 Adsol HolgZ ¢
4= Qi

08

07

0.0
Custom YoLOv8n YOLOV8s YOLOV8m

I3 12. mAPS0 Hs H7t Hiw
Fig. 12. mAP50 performance evaluation
comparison

39 1204 29 Eo AAES A, 2
g WS olgsle] Hste] :e} W A4S
TejEle QolB FHT F ABEE Wil A2t
ol AFAH ABSL BrlEE 249 HA
MAS WO sttt



T3 13, A BRI Y FN 9y B

Fig. 13. Object Detection and Tracking Video
Capture
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