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Abstract

In this study, an Android-based navigation system aimed at increasing crime prevention and
convenience for walking users is developed, and it is proposed to be referred to when developing a
similar system in the future. Existing general navigation services did not sufficiently reflect the special
needs of various situations such as the disabled and the elderly, and there was a limitation in that they
lacked a filtering function that provides an avoidance route for dangerous areas with high probability of
crime. To solve this problem, this study introduces a crime prediction system for walking users and
includes a crime news crawling function that provides the latest crime information in real time to support
users to recognize potential dangerous areas in advance and safely avoid them. In addition, a navigation
system that maximizes convenience and usability while on the move was designed and implemented by
integrating information and routes for convenience facilities for the disabled. Through these functions, this
system is judged to provide a reliable and safe route to users, and can contribute to improving the
moving environment and ensuring safety.
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Fig. 4. News Crawling Flowchart

"o Ne w X %o om R oW R T o W
T T2 ooy oW ATE
TE T o BN m T 5 6 G DT TG
ﬂ.o%ﬂ@.M — ™ oo . i .E ,Llo#a]ﬁ_/l — Mo X
= = X ROl 2 v g lo ™ ) . o
o) = MII EwE WK T \UI W [ _ — o @O _ZT o EE ,Ul
o XD g » ¥ i i 52 Ntk P oD
2 AR S o ™ O - N o oy N 3
p s P T ¥ : z wE Hwa® L Twyg
NRO 7 5 g z I o = ~ _
s wE T h g mng Z2VEs .4
Eﬂﬁﬂiﬂmﬂwﬂ : : de DU FaT T T
r ~ - O i l‘_Lr L;
A R i J kg OIEIRELEe
~ T ] o 5 mso ol
%%mr%aw%%ﬂ i ) oo o__moo#a%%ﬂmho%
ﬂﬂﬂ%ﬁm?ﬂw g i g <XEERLTTog
i} i = — =" 0 —
%V_Lﬁ Mool w oW W o W % m__ o or W auﬂo_aﬁw
o ol =r ) (Ao Kz g N F N wo g
™= = X M_ A Jﬂu“ N Uil Z M o) @..A N
T Mﬁ omo N R Jmﬂ_r o : 3 il DU h.t ™ Mﬁ
PT i O . o S ¥z FGT ey
Toer W e < W o) T T T LN T
ET 4TrEggreaTzrsy
= ~ W O o W o 25 X
oy T W,ﬂ.%,% w o N M.E ur 2 o G 3
Jo = TE s v oo xo ﬂ,ﬂ.o 5 o ® ;
S1 GREEELoTriaioy ,
= J Jl‘._bOOrv 63 0 ™ —
T X 0
mu_@ @%%%%ﬂﬂlﬁﬂwmzﬂtﬁﬂ,
PTG 0L e E NRNET _ Mo W H
¥ AN B rwwmg oW s Lo
o BIr m LE \Alu# o i 1_,_Al X NE WMW . EO = ET —_—
o ) > ok X ol )
_— H K] LN T ajo <~ B By o ;
< X oo X A S s WO W ; £
~+ Sp T d E g E S T o o : ;
il T - Tow o oy O - JE R ~ WM A ) = 3 i e T
HEE e EIBrUse R TR : HY
P RFrgisesmamole L
~ < . D B e B o T Q
WO © : % Mo @.A,ﬂ,% M % w5 M‘W‘%
CEAE T AT TR T o ST
D AN JE N - B oo of e op = =
Trm o nw U BT e S
T our o o W R BN T T OER M R OoF X RO W O



T2 MNEXE I8 AL LiHAOE AlAE

o), og B3 hastu UBF oS AUT  SAVh WAl Wad ArE AAT FS

= N 2~8l& T-map API®} Firebase Hlo]EfHo]~

1o

. 7‘I otA

#A Al2~¥e T-map APIE 7]8FO R ARg
A7F Wz 918 Aol Hshd A 4 7l
= geums Ax7to R AFEle] 98-S R
T AEE Feth M3 v veHE wEgoR
S o7 HRE AAAEIA ¢k ARE A A
s, A AR WA J5s F3 AREAE
A A9g $3 F JAEH fFieste] o)F o
AL BRI

Fek AlzEle] 3 A Al " 73 o)
Fol(Ae Fol 5& B3 AAE AEshe
AFDE A% BEE AR UE AlFete, B
oy 7]ef FelEs Ao R 3|9stEE A7

B35 AAF 9X ARE oz HWoAA
hjath o2 Bal Aojel ALgAE

¥¢ an Aw 4

. CpA) Wy

% 7. Zofel oM H=Z HE Ul
Fig. 7. Ul to provide a safe route for the
disabled

MNavigator

=} L Es e

=
atm

m— R W '

a7 8. Zofel HelA|d T|s
Fig. 8. Fadilities for the disabled



20244 128 St=RAZEQoAFEIIse =24 M202 4=

4. 4587}

41, HE HA 22 MSHIt

NGNSAPE ®3] 2 489 7|ss &3 9
3 B s AR FE8F] AFEAL A
Agst Alz=gle] B2E wholyd Bl 2p¢do] A
Z(NLP) ¢ug|&S 3 4% dxe} 22 5
4 W3 719=8 x3e 7AE AsiA Ml
il o2 AAZo R A|EIL. A EHAE
A= 397 5779 W #eE v AEYS 7
Tog 9302% AI}AHom FEIE ATE
Hom w2 AEYS 7] WAHoE 119
wo] 13z ol AZE 7722 JAHE AEoR
T8k FA gk JIEY x| wl o) 5
zo] Aol WA = QJARE gIFEe] A4
AAIRPo 8 ARI7L Alg Tt

AlgA oltt. WA, NGNS4P+= Hhy A oS
vg] dAeta 9 E e 7ee T AR

gl (A o) 52 B3 BAolE g3
= AbEhE SIgk HellE 39 B A= o s
o A% A2 AERAE A8, 129 e
g m Aol A" F dlolu o] WjmAo]
Az 9 T-mapahel MaRAe sk
% 99 o), 92 oW WH| Aol A
H| A 9 ] o] A2l

Azo) Ads Aol FALEE BT 5 9
ool Fohge s AT Ft 4= @

A el A AR WstR, ER AREAL Al B
o rdst A olFS ATy AT Al

\/

| <NGNS4P A= 2>

<Hlo[H B H2 oH

a7 9. 42 ohf vl
Fig. 9. Route Guidance Comparison

4.3. Ei 05 ALEH 4587t
HH S AAE2 AR &)l
ddsid, 3A Wz EolHE AR, A

12 ™=
M pE o

2 zEste] 278k, ANz AR dold

Aelsl AA=S B dolgulel 2 4
B 3 8 715e TgeE, Asdge o)
Fal 54 A9 99 %

2
s
24
)
= d



EE NSXE QI8 AHMICH LHH[AO[M AJAH

F 1. 7|& ujd[Ao[Mntel H|W EME
Table 1. Comparative Analysis Table with
Traditional Navigation

J1E delAlo)d
i Eo- 1) NGNSEP
= (T-map, /0|4 Map)
SRR EEEEDEEE
N
Hz g 55 72| 2
7= B Al QiH% E|n| f“l HE E|Ch A7 2
o3 Zz HIl 2
REREN
¥ H;i Y Ao s nwe 55 22 su | meam 2s
2T oY g5 71 A2 3%
P
He U 28 Al Z2 WYY s 8
EEE EREEER .
7l 73 HE 22 Jls HZeixl @s
FoAlE | BHo| BH7|, EEE 5
MR
ye Tojel BN A HE HB Hers A
I HE o poAs B Uu 25 oY
zrole Holef ZHjole HH Heols
S AlznEe 48E Wz oS3 99 Ao &
de AF3
o] A1y WAL S AxEle 3A HF b
OB vlem Ak A W W 7]
A4S 0% ol ARER AxT 4 Ak A
A A HAEOA, Al2ElE AAoR 93
A& AWsla, 75 AwseE o dol 9B5%
o el AYEE V5o, HHY HA AL
diole] Al 4%9 QFE Al9jstal thF-E
dlole1 & A gs] AZstdct

E 2 HA oF ALE Vs 58I EF

Table 2. Crime Prediction System Functional
Performance Evaluation Part

Wl p| A | wwe | aeoms “:ﬂ“ N8 dis

06/05 | 1001 | 000-0500 | [N 0% | Doja(ts) | 4HpY g
06/05 | 1002 | 0600~1200 | UMM 9% | HYHER) | wHopy | B
05 | 1003 | 1200-100 | CPHA O | A3H(cE) | Yawd ug
06/05 | 1004 | 18000000 | (BN Q3% | AYBIEE) | Wayoyd | 98
05 | 1005 | 00000600 | CPAN EME | DY) | gawd 8
06/05 | 1007 | 0600~1200 | (R EME | UB(EE) | Y34 bE
06/05 | 1008 | 1200-18:00 | HEA ENE | BSH(eE) | A i

5 8 E

AT A A NGNSAP' Al 2~"e DA

"1:[: = —1-
urh AgHoln WP ¥ AR wH,
oq}\

A AR AF

[e]
>
N
Y
~
2
Y
(o3
=
S
=)

=T/ s S A L o e

o] w=F-& AT Frhsti s
Aol ojste] AT+

[1] S. H. Kim, A Study on the Diffusion of
Innovation in Policing in the Case of
GeoPros, Police Science Institute, 31(1),
43-76, 2021, 10.35147/knpsi.2017.31.1.43

[2] LBStech. WheelVi. (2024). LBStech.
https://www.lbstech.net/%EB%B3%B5%EC
2%A0%9C-project-1

31 S H Woo & S. G. Lee, C. H Lee.
Method of Real-time Communication in
Android OS. JOURNAL OF THE KOREA
CONTENTS ASSOCIATION, 21(1),
475-484, 2021, 10.5392/JKCA.2021.21.01.475

[4] J. J. Jeong. Spatial Data Improvement

- 132 -



20244 128 St=RAZEQoAFEIIse =24 M202 4=

Schemes of Open Data Portal. Journal of
the Korean Cartographic Association, Vol.
19(2), 119-132, 2019,
10.16879/jkca.2019.19.2.119.

[6] Google.  Firebase, 2024,
https://firebase.google.com/?hl=ko.

[6] D. S. Cho & K W. Min, Design and
Implementation of Buffer Management
Method for Enhancing Performance of
Open GIS Components, Journal of the
Korean  Association  of  Geographic
Information Studies, 11(1), 51-60, 2004,
10.3745/KIPSTD.2004.11D1.051

[71 S. J. Han, A Study on the Crime
Prediction System using Big Data. The
Journal of The Korea Institute of
Electronic Communication Sciences, 15(6),
1113-1121, 2020,
10.13067/JKIECS.2020.15.6.1113

[8] S. K Sun, & Y. J. Lee. A Study on
Public Application’s Emergency Report
Buttons for Usability Improvement -
Focus on Affordance Theory. Society of
Design Convergence, 17(2), 23-43, 2018,
10.31678/SDC.69.2

91 N. Y. Kim & Y. E. Kwon, A Study on
the Difference of Applied Affordance by

Firebase.

Design Type - Focusing on the
Comparison of Ul Design and Package
Design, 17.(4), 77-88, 2019,
10.18852/bdak.2019.17.4.77

[10] H. J. Kim. Efficient Way to Explore the
Sex Offense Typologies Through Topic
Analysis (LDA) with News Articles.
Journal of Korean Criminological
Association, 14(1), 5-20, 2020,
10.29095/JKCA.14.1.1

[111]J. Y. Park & D. H. Jeong. Exploring
Issues Related to the Metaverse from the
Educational ~ Perspective  Using  Text
Mining Techniques - Focusing on News
Big Data. Journal of  Industrial
Convergence, Vol. 20(6), 27-35 2022,
10.22678/J1C.2022.20.6.027.

[121]. H Kim. Text Mining Analysis on
Robot and Logistics - Employing NAVER
News Article Big Data. Korea Logistics

Review, 32(4), 55-67, 2022,
10.17825/klr.2022.32.4.55
X KA I
- 0|4 3 (Seung-Ho Lee)

2019.3-d A : shdoista Al A g
<FHARE> I AL BldolE, Ho]
Bl w o] ~

1991.2 3t ofEw A xpA RS =
20122 s ustn ZAEE 2 vk}
2021.3-8 A : IS Fug
<FHA o> dlolE Mo~
HFHE 2= PFY, w2

- 1338 -



