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ABSTRACT

In this paper, we propose an IoT-based traffic safety pedestrian system for the elderly by factor
analysis. The proposed system performs a factor analysis of the elderly safety variables and uses the
analysis results to provide an optimal path for the elderly. In order to verify the performance of this
system, we experimented with performance measurements on elderly pedestrian paths. As a result,
© 2021. The Korea Instifute of we confirm that it provides a better safety path than mobile navigation.
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<Table 1> Descriptive statistics of walking attitudes factor
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<Table 2> Rotated factor loadings on attitudes to walking

Observed variable Communality Factor Remark
1 2 3 4

Distance 852 -018 -032 062 920
Sidewalk width .820 152 -016 204 .869
Protected area 657 164 .085 781 116
Viaduct .605 .178 .098 51 012
Mixed road .699 .166 143 791 .161
Crosswalk use .832 133 .891 131 -.054
Vehicle speed 759 .349 .796 064 021
Public transportation wait time 748 116 .844 .149 -.002
Traffic accident .849 .816 189 375 -.088
Pedestrian 793 .851 .160 206 .003
Crosswalk wait time 817 875 122 192 -.004
Pedestrian accidents 407 .548 157 274 .086
Traffic 520 636 153 -.138 271
Eigenvalue 4.734 1917 1412 4.734

Kaise-Meyer-Olkin Measure = .782
Bartlett’s Sphericity Test Significance Probability = .000

O]& <Table 3>3 Zo] 8] AFE AT & At Ao A= 4 (o= T 42T + Aok

<Table 3> Factor score on attitudes to walking

1 2 3 4

Distance -.049 028 -057 553
Sidewalk width .001 -.007 .001 .501
Protected area -.090 -.045 421 -016
Viaduct -076 -043 410 -076
Mixed road -.103 -012 416 013
Crosswalk use - 111 447 -.020 -.005
Vehicle speed 013 .369 -.100 034
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Public transportation wait time -116 425 -.007 022
Traffic accident 274 -072 .066 -116
Pedestrian 323 -074 -.050 -.045
Crosswalk wait time .343 -.098 -.058 -.050
Pedestrian accidents .169 -.026 .039 .010
Traffic 280 .003 -.245 .164

=0.553 < (Distance) +0.501 < (Sidewal kwidth)
=(.421 X (Protected ared) +0.410 X ( Viaduct ) +0.416 < (Mized road )
=0.447 X ( Crosswalk use ) +0.369 X ( Vehicle speed ) +0.425
X (Public transportation wait time)
=0.274 X (Traffic accidect) +0.323 X (Pedestrian) +0.343

X (COrosswalk wait time) +0.169 X ( Pedestrian accident) +0.280 X ( Traffic)
Y=y, Ty, +ys +y, = Traffic safety score
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sidewalk Pedestrian GPS Information
width : :
urren S
- . location destination
: Traffic
accident
Yy
Protected Mixed road Recommended route
area type ¥
Traffic safety walking route model
Crosswalk Faicliity type _ _
use Y yP Traffic Traffic
environment W  environment
Location-based service(LBS) information S0
Recommend the best route
considering traffic
Navigation service Device

<Fig. 1> System block diagram
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<Table 4> Criteria for input variables in the proposed standardized safety score expression
1 2 3 4 5
Distance < 100m 200m 300 400 > 500m
Sidewalk width 1.5m 2m 2.5m 3m 3.5m
Protected area Use Not Use - - -
Viaduct Use Not Use - - -
Mixed road Use Not Use - - -
Crosswalk use 1 2 3 4 5
Vehicle speed < 30km/h 50km/h 60km/h 80km/h > 80km/h
Public transportation wait time < 3 minute 5 minute 10 minute 20 minute > 25 minute
Traffic accident 1 2 3 4 > 5
Pedestrian 15 minutes traffic (Person/15 minutes)
Crosswalk wait time < 3 minute S minute 10 minute 20 minute > 25 minute
Pedestrian accidents 1 2 3 4 > 5
Traffic 15 minutes traffic (Car/15 minutes)

<Table 4>F $Io1A Ak LEWMA 2:olE A4S A0 2 BAUSE Y] A% F1zeln,
o] N12& Fa) 71-FHol B AR AFAA o) F Bl 1ol AYste] A4kE ghe T <Fig 2> @
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<Table 5> Calculation of traffic safety score

.
Point¥,
1w

Path Detailed path Score
Starting Point — Point 1 — Point

% & s Path 1 L. 13.9
Poi:' \ a 2 — Destination
> ine Point — Point 1 — Poi
‘ 3 Path 2 Starting .01nt omt. . oint 134
o~ 3 — Point 2 — Destination
o s Path 3 Starting Point — Point 4 — Point 128

3 — Point 2 — Destination
Starting Point — Point 4 — Point
" s / Path 4 3 — Point 5 — Point 6 — Point 12.4
_poms pdnt 3 ‘“ ¥~ 7 — Destination
' Starting Point — Station — Take
Bus #3 — Destination
Starting Point — Station — Take
Bus #27 — Destination

* Address: Flower Mogyo Intersection-> Hwasan-ro 57-gil,
<Fig. 2> Experimental results Paldal-gu, Suwon

Hermes e SRoE Path 1
28 e

Path 5 15.7

Path 6 13.6

Point 4
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