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LILM and Mobile App-based Intelligent Campus Navigation System
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Abstract

This paper proposes an intelligent campus navigation system integrating a Large Language Model (LLM) and a
Knowledge Base to overcome the limitations of keyword-based searches. By extracting user intentions from unstructured
queries through a hybrid framework, the system accurately identifies destinations. For precise outdoor routing, we
implemented a Geodesic A* algorithm incorporating the Haversine formula, reflecting the Earth's curvature. Experimental
results demonstrate that the proposed system significantly reduces search time and improves user convenience by

successfully processing complex queries and generating real-time, customized routes based on transportation modes.
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Table 1. Comparison of characteristics between existing
studies and the proposed system
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LLME2]9] reasoning VO
action[8]
Coordinate
Proposed LLM + knowledge conversion &
system base real-time path
generation
12 7)1 A7ES B A A2HY 7)&F
54 9 AP S vt 8.9kgk Aotk 7]E4



192 LLM ¥ 2ud o 7)6k X538 Ass

A8 AT A e YT 9K Zelos 7
A2 Hol} gAY mEsty B o=
Ashe o 724 @A Ado. v, Ee o

= &

93\2‘%, %]é A2 i) F3t ol ok sk
dolE 2AZ Q&) A A= <k .
T Utk X 194 71&s vke}l 2o, o]
o] A& dlole] Aofel WuIAlold 3
xHE]rw 174]2 =0 711)7] WEo|tk.
AN thgr do] 2do] 1%3}

sty slo| B

5
i
&
Og‘:‘
ot

*Pﬂ =5 O}JJ} Eis=s
Ak Al2H-e Z}"ﬂfﬂ g 7)uke] ¢

b

2 AN AE AR 7es B FRED oF,
SHHARRD Al 719k Geodesic A* ¥E|ES &
83t Ao ArE mutd fZeA ol el Al

Zslgrons Rrel AR A8A WML 5
Aol SRk

N A|ARLD A7
31 M AlAE X

B A7 A Aokl 53 A% 2 Ao
»do folg Ao E{AT BE ] £
o] AZL WA 93] ALeAl Zelo]AE A
s, FEH9E 94 A% 2P 94 A5 ASY
V% odAz ARG, 1Y 1 Ak A

elo] A ol7|elx] 9 Holf 22<& Jehith

olgd 3A% oA FxIE BHIY 77

A

N X

A A $5E ANZ B4, LMY
FE A%} AD Qo] Ame| AU AN
e BANE A Be Bk A9 )

29 A8 ZHolAE AZe A8 A2E
4

3ol ol

2
h p
AZe AR Ado] QIEg Ak AxHe
SHe 2gste st dEFHols, mud 7)7]¢]
914 3P Aze mES AEdte] Agae] AN
9% B AR AEE VIR s 9A
A, 223 AW eRE A1 HF F= HolH
o a7 ARE Awib] Azsele AN A
=2 7490
User Client Core Intelligence Layer
Layer
( Knowledge Stack
g T g 0 I

GPS Sensor

(o

Navigation Stack
Geodesic Global Path
Calculator Planner
4
| I—

' Cognitive Stack I
Prompt =
Engine H LM t--
Cloud Connection ¥
Layer —
b Intent Recognition Module |—
U

— Firestore
._I Communication Stack
1 | M S Location
Event Listener | | Bridge Streamer
- 4
1

J% 1. Mok A|lAEIel M| o}7|E A
Fig. 1. Overall architecture of the proposed system

Az"e F3 A FEeE dE AT
E1r<>l"‘“59‘r Au) kel HlE7] FAE S8

4& FYIY o] AT tolEmlo]2=2] )
< AAREeE ZA|ste], ARgARe] Ao HlolE ¢}
Hol At AAE A flo] E7Istto =N #

B2 iy

e
A

o

55 BRIy 5HA gAo] Z8% wi/iTE
FZ3ln, ZE2VE PG Ea) Aj2EH ZE2NES
Ao 2 @RS BT AN 2de 7
Hx Y A& 9 749 ARE 2 A4 dolH



Journal of KIIT. Vol. 24, No. 5, pp. 189-199, May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 193

o % olg o
2 A= ] 717} Geodesic A* ¥ag]&g 335}
of LA NA FAA7IA Y] A HEE ST
Al 28 A A5 ATH FHvE 94 AT
Atolo] HlolE FFAlE HAstetal AElse B4

IEFo]2 FYoltt. of 2g 2 Au UjFolA A
gE 233 Asd HolEzt AHA 7172 B4
glo] AEH =% gtk

ojgh 2 AT TEE Fell, AR Al
doje SFTE ASE AA AN A A
A eiA g AelEH, Aed JF R e o
Al deor AEE] FEeldEY] AR 3
AN R AZtslET)

32 o/ mpet & X4 HjojA &

2 A9 ¢1A 2ge g dof BdS o
4 RO Bl AgAe] MRE Ado] 2
2RE PP oF YEE FEIE /5S4
YT B AFNAE WG 2] 3% HojEl]
BAS odsl AT e JRE AP 87 @
e AAAe Ausl, Avs Eud JuE
A5 A A AN FF A S8 =
EZE AAUolRS AT soluel HZ W
2 Ags90

321 ZEIE AUl B 9% ¥R

JE BF BES A2HY 9T} 49 ¥94E
w8 F4ele Axd ZEzes o) Ao,
2 ATolAE AgAe ke Wek e A
A Aza) 918, 998 AodE A, 05 3
A7Y Au, S} 9K 5 AT ol Ho) 2

"W LERAE EPE 4% F2D @5 2 o
T4 ABE $H BRITE BAE 792 4Y
stof o= sote] FHES AT

A2 zEe 329 UANGE Ao A
A2 Yo) BRT RE Y0E AFH) Y3 T
%9 A% 58 Holgulolzolt). 712 4 A
 AH27L ABEA e AR R uAE A

£ Azsl7] 990, & AFIHE Do) BE
A ARS ARY, 2% P, 159, AT 55
A D, WY w= A AT, A% A= 5

B AR AFH A% WA TYHES
AR, oleF $4 AuE OtE do] =Y
o] AgA] A A= ANT W BEE 719
= wlgel 204 ga FH uu kel 547}
A mEste] el B HWe ANT 4 gl
24 7] : ol
Ak GHOE )5S BT 5 ot FANS B
s, BEEE A4 P4 ol EL ol B§
He zhen

B Ade Y 2ue tim dof mdo] &
£9 247 HES HPOR, 44 A2 =2y
Aol HHe| o)F F2E YV A9 B
AYF A ALE A3l AR 1) APAL of
d AT FES 1HF 54 AE 2EH, o
2 9130 skl B4 A* QLB AU W
Ag Ak

33.1 spARL 719k Ag] 34

WSz F A Aold] AP AYE T3]
9P AL FAS AST of FHE st
AEE FAHE 79 AFAN £ Aolel A

98 4Eshe o AP olUF 54 AdE 2



194 LLM ¥ 2ud o 7)6k X538 Ass

5 Aol 27 ohe WHA A2 BHA §
gelc Agun we 4w
P P e e
=th10].

°
o Kl
o
EIN
1o
5

Prh A wmaEe c2g
] Wlgo] A2t HE A3

53] Avse BAF AP B4
o} hske AN 20l o el

(&l
i

ﬁ%.&mﬂm
LI
m«:,

!
Jn <o

O

X

lE‘r

>

k)

)
it
nrl%lmﬁ

o B L
N
olr
o
)
o
ofN
1
o
il
o=
oX

i
o,
frtl
n)
5
ki)
rlr

41 A9 =4 2 HolHM =

w G7olA Algkske As@ WriAleld A"
o As AS B A4S HEEE S5, A dig A
W2 P Ve s AU A e 753
At Alzdle] A S8 AFozE vEdd &
oA FEEHe AFE titE dol 220 Qwen
25 7BE AHste], 22 M SAIME HARE
ZP"M A7} 7} Ohé FHzgleioint. o] Rde

) SR CIRES B
oF 9 2 WAL oqxﬂs}% o Agsithn we
7t

A 9 I3t HolEe I8 29 Zo] A
2 4 AH s F2 AEEEEE, Y
%, B ©A# gasde giaos FEEY
th A2 HlolaE 72t HEO| A&W St AR, W
A7 YA, He A 5 ok 509 7l d4l
dole AHe ASH 722 AYste mdef A
A S =9 13, A9 Ry AHE gl
AI=E grsp| 98 A2 U F8 m}i@r
AL TS x3e= 16719 Eﬂr Xl =y
2 =
3k

| K| & 2t

J8 2 AMA FQ HE ¥ AT AlZtE

Fig. 2. Visualization of major campus buildings and map

B aoldE 758 Azdle] AgRe T
TS FH3 FYskeA AFa) Slal, WA
A2 ABoIA WA WS A oE A
Hsol 4PS QWAL 4G Aok AL A2

B 94 ChIE dol BEA9 o siefn

kel
AE ATS f71Hes 3 FAsiT

o dueZe BYAs 2
o



Journal of KIIT. Vol. 24, No. 5, pp. 189-199, May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 195

o|5 /3] H3l At Al2Ele AREAFL] WA
2 wEo] & Ao FHS EAste o)F
& sk, ol HAdH AHRE AEHEE T
#atyck

nf =1 EJ\M]
- AR H2: % 678.9m

b
% 3 A 2E MH( Z" 42 olf MY Z3f
(a) X2k 2E M3l 2 HAE ZH=2 OH'Hy
(b) A2k 2= 7|8t Live Nav 22 AlZtst
Fig. 3. Experimental results of driving mode setting and
route guidance (a) Switching to driving mode and
text-based route guidance, (b) Live Nav route visualization

based on driving mode

o
b
In
N

5 AE e AgAT Thaly
g Qeste) A29e 79 mEE
& ARSI 18 3@st 2ol BE
AEHA A2ge Z4 s RS
dstol AHgAlA BA) ABIE AAAL o)
A7AY B8 A, e o} mde

wgstel A Aol s w2

o,
i)
b 2

[
fr o2

(1« R = > O > O
ol 1 ot ok
o ol

— -

i)

O_);l_‘o

rﬂ
o
[
rulm

o
tlo
N
=
o
i
o,
il
]
nm
=
ok
=)
_‘

ro
:1

)
A
ox

Og‘:‘
2*‘_‘
[‘}LL
s
b
fr
fju
=
>
of
111
_>;L'
ot o
of
o
E
N
—|~
rO{
AL N oz

28 ug A2} A4ERT A8A ew

ARl 2 FZF o7 duolEHS Blsqith
R mro] Ae Mrol wHo] 9 glo] A4
o] 4o TgH olF Y=L Fosh= 45S 4
3G I a9t 2ol AHEAE olF FHE
Tste] AT A9, g5 EF EES o|E B
e Mt Bz e FEE X Ho
ARE AE3 O9 4b)oll AAEkE Ry AzE
A BEoME 7o)l EVFEIE AE Al
A4S 23t FFA7Ae] A FAE AA
gt} o] AlUE|9A AEH olF Ade &
2064m=z, A 2= b 95E 435 2o

HOME =M O{TAH 7t

2026-01-06 16:28

*hE Dl G| A *x A BH*D}X|
**[WALKING]** Z|T Z= QHLj:
-FR (28 - DA

-32 7{2]: 9f 206.4 m

(0)

T2l 4, Afodo] 933 JjHF 28 mE Az ol =)
7Eiﬂ|. (a) 7(|.o:1o1 ndEd 7|H|- Eou == o|_| al Q!AE
ol (b) 28 == Jitt Live Nav 22 AlZtst
Fig. 4. Experimental results of walking mode route
guidance based on natural language commands
(a) Walking mode recognition based on natural language
commands and text guidance, (o) Live Nav route
visualization based on walking mode

>
ok

&

-

l



196 LLM % ®utd ¢ 7|9k A5d Ao2 Aol A2y

422 AR AN B Qe T4 AR 0l HIANE S stz 2L0]
2026-01-06 17:21
B AZEE gt AZ QR oz} A~ S{AA TH 57 SF]
el ket A3 dolHE AREARY 2| 9|k NSV
UH ESHOR PASE AR ooldE 4ue
AT B "oAE A4 dolxg PRH Y
e ERls] A& WFE WAE AREH
A2 AAE obv-2E AANY AR7A, TFd
A=) Aolo] B3t S5 5L AFIAA
a9 st AdTed Hu A4 ARE Haz as a4 A3 2
o B4 &Y UR FRE HoF A9, AH () 58 #2 2% 15 ohf, () SH AS 2% ot
& BER A AEWS A FEeo Y AE ohll, (o) AMA MAH we S5 x3, (o) AHA HA
N . N 71% él-j!_|. 2= _7‘c__9_|
Z4 =7 B2 } JH = ZElalg]
o ¥4 ﬂ"‘?—] S5 St ARE PP Fig. 5. Experimental results of hierarchical campus
Alggeh v 3 WA Wiy 22 xgE information retrieval (a) Guidance on professors in a
o HEiAE dlolEHlo] 2 AAE erlste] 723} specific building, (b) Guidance on departments in a
o - - specific building, (c) Retrieval of campus-wide professor
H Y2EE gty =3 blolEfuo] 2o EA st list, (d) Retrieval of campus-wide building/department list
A Ge AR deide A4 A FAE SA
ARt PAE B SRS HEgto 24 dift R R PNTE
o] =] 39 HrE WSt B WAL 9
2 z

AX|(B2 YT 2H)0IM
H K| *+WALKING]**

EERSIU I T
2026-01-06 17:18

*oE| 3 e T Ol = mlﬂngz 1},
7| AB a7t A LICE

ngul
-2 72): 211981 m

(@)

S2YU AAE B5HE2?
2026-01-06 17:19

il
%
i

4>

g g g g R
=il

[T
[

i

‘OHoll= of™ =0l AN
2026-01-06 17:21

PHUHA HH| B SF]-

*% 3 B2 Pk

(o) s ZHAE7IX| 2| Live Nav A2 AI"sF
| b . Fig. 6. Experimental results of professor localization and

-E MY 8,0l

route guidance. (a) Text guidance for detailed lab
information (roomyfloor), (b) Live Nav route visualization to
the corresponding building




Journal of KIIT. Vol. 24, No. 5, pp. 189-199, May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 197

AT AE
AAge ), &
A A= OPIHW] 53
A s FRIEHATE A2"2 A $1
Eﬂﬁ}%}«l H2EZ olF AEE AEE A
oldstE S Adste] AMEARY Q1A &
Sigisich 28 60 Yehd Ay Ao} 2o,
A 1T X9} o)F o=rt AgtH Art ¢
HH AzEle g w57t dedte A7 58
o} T4 AEE Ug gy WA kst o9t
A UHAelA AR g Aol x|k
HRE AR dEsE A st
S ity AMgA)E A& FHog A
d A A d AE7AY HE A=7}t
AZtslE ), AMgAE A B AAA ZHZ9) tist
Zol mAA HRE s HAAOE Fgale] 2
AR ol =28 4 itk

of
o,
H o
1
a2
B

H o
HU m{n

=
i N oxl

of\
o>

o
fz
ol M o

rr o [

[-'0
RS

o g o
Al o

<t
rr o > H

nqc; off o
T

o

I

ox,

> 4% alo e

o\
ol
-
A
o

B AzEY AE4e FALOR g
7

>

).,

)
X
1o
oxl
o

A84 BNE

I
gol HAYAE OYoE R
2 g2 1) 7]

Asjed Bge Azag. v

2 st FHolR A T A F 44 A
T Qe 5 49), 2) B AL AxFoRE 45

Aot Wk AxEE 2o JFFE HF 544 &

| &8 ARE JEa A2E

°of dhlish= HF =AY TAE FASR
B

k

-
[e)

W), 3HARE, 5, 4 5 )2 AP
HrIsIh. £ Brlol A48 E 29 A A
T AIE Azl 71E AR B o] A o
oA i

o
A Al MEEHE S o2 A
A 2 Se4e ABAoE S
% 29 Aol bk st o
5 gae 2 el e st ow H9i7t 1

SAAE &9 el 1A, AR 5A4S 2] 9
3 Stul EHo|AoA HES AR A IHE F
7bE Axof SRR Wit 18 3229 21 &4 ARt

o] 2853t

E2 7| @A 9 HE ZEDol MM M3 d|w Ao
Table 2. Quantitative performance comparison with existing
methods and general models

Evaluation | Existing method (Web Proposed
item + Commercial map) system
Average
search 92 sec 24 sec
time
infi?rig?ign 3 levels
. 1 Level (Building) (Building + Floor
guidance + Room)
depth
W, B OAE A2Ee ox 8§ RET 53
g A2 o] ~F Egate] UHAolA AR F
F AANH AZ g} tade 58 1A 34
E ZAjslAh ol Fal 3 AR ] A=
£ 3L, 3 34 B 7R SRege
o, 7]1& W4 gy HF g4 28 NS &
13.9% TEA7 e AFH AAE 24500 ole
AR AzEo] 712 W g <ol AZEA Bk Al

03 547 £

Aol

b JE

N

= A8l A 4

42 st 4% 49 A3, B3
%
A

o
o
2&
rlr
ol
=
2
f
)
rR bol ol N

ol 2 o [0 32

Aojst o5 $HE 0EY
FE HYogM A 2HEY 9
s HR, B A2GE B degel 3T



& A3} o)F Bo volE T2t YrialA
HebE Qo melo] A s} sh= xELEC 2

fo
e
2
r2
£
fr 2
"y
)
e
I
ES %O
N0
pr
o
b
inSs
9,1’,

o]
Aslel B gl dulleld Aulzaz &

o
ob 2 ok
S S <)

o
(&l

m1o(_:
)
_1 A
o
o

References

[11 H. Huang, G. Gartner, M. Schmidt, and Y. Li,
"Location based services: ongoing evolution and
research agenda", Journal of Location Based
Services, Vol. 12, No. 2, pp. 63-93, Aug. 2018.
https://doi.org/10.1080/17489725.2018.1508763.

[2] T. Brown, B. Mann, N. Ryder, M. Subbiah, and
J. Kaplan, "Language Models are Few-Shot
Learners", Proc. Advances in Neural Information
Processing Systems (NeurIPS), Online, Vol. 33,
pp. 1877-1901, Dec. 2020. https:/proceedings.
neurips.cc/paper/2020/hash/1457c0d6bfcb4967418bfb
8ac142f64a-Abstract.html.

[3] P. E. Hart, N. J. Nilsson, and B. Raphael, "A
Formal Basis for the Heuristic Determination of
Minimum Cost Paths", IEEE Transactions on
Systems Science and Cybernetics, Vol. 4, No. 2,
pp. 100-107, Jul. 1968. https://doi.org/10.1109/
TSSC.1968.300136.

[4] F. Zafari, A. Gkelias, and K. K. Leung, "A
Survey of Indoor Localization Systems and
Technologies", IEEE Communications Surveys &
Tutorials, Vol. 21, No. 3, pp. 2568-2599, Apr.
2019. https://doi.org/10.1109/COMST.2019.2911558.

[5] J. Devlin, M-W. Chang, K. Lee, and K

"BERT:

Toutanova, Pre-training  of  Deep

Bidirectional Transformers for

Language

Understanding”", Proc. Conference of the North

Chapter of the Association for
Computational Linguistics (NAACL-HLT),
Minneapolis, Minnesota, pp. 4171-4186, Jun. 2019.
https://doi.org/10.18653/v1/N19-1423.

[6] L. Ouyang, J. Wu, X. Jiang, D. Almeida, and C.

Wainwright, "Training language models to follow

American

instructions with human feedback", Proc. Advances
in  Neural Information Processing Systems
(NeurIPS), New Orleans, LA, USA, Vol. 35, pp.
27730-27744, Dec. 2022. https://proceedings.neurips.
cc/paper_files/paper/2022/hash/blefde53be364a73914
58805200173 1-Abstract.html.

[7] P. Lewis, E. Perez, A. Piktus, F. Petroni, and V.
Karpukhin, "Retrieval-Augmented ~Generation ~for
Knowledge-Intensive NLP Tasks", Proc. Advances in
Neural Information Processing Systems (NeurIPS),
Online, Vol. 33, pp. 9459-9474, Dec. 2020.
https://proceedings.neurips.cc/paper/2020/hash/6b4932
30205f780e1bc26945df7481e5-Abstract.html.

[8] Z. Ji, N. Lee, R. Frieske, T. Yu, and D. Su,
"Survey of Hallucination in Natural Language
Generation", ACM Computing Surveys, Vol. 55,
No. 12, pp. 1-38, Mar. 2023.
https://doi.org/10.1145/3571730.

[9] D. Shah, B. Osinski, B. Ichter, and S. Levine,
"LM-Nav:  Robotic ~ Navigation with Large
Pre-Trained Models of Language, Vision, and
Action", Proc. Conference on Robot Learning
(CoRL), Atlanta, GA, Vol. 205, pp. 492-504, Jan.
2023. https://proceedings.mlr.press/v205/shah23b.html.

[10] C. F. F. Kamey, "Algorithms for geodesics",
Journal of Geodesy, Vol. 87, No. 1, pp. 43-55,
Jan. 2013. https://doi.org/10.1007/s00190-012-0578-z.

[11] R. Harde, "A Survey of Indoor Inertial
Positioning ~ Systems for Pedestrians", IEEE
Communications Surveys & Tutorials, Vol. 15,
No. 3, pp. 1281-1293, Aug  2013.
https://doi.org/10.1109/SURV.2012.121912.00075.



Journal of KIIT. Vol. 24, No. 5, pp. 189-199,

ySINEAY)

f | @

3 2 (Myeong—Guen Jang)

£ (Hyeon-Su Kim)

2026 2€ : SEFeFAUst
A A2 E (.J—z:ﬂ—/\].)

FHalRok - GNSs, A =9

20263 29 : FHFFIT S
AR (S
AR A EEA AN,
Eukd ToT

E M 2 (Seong-Yong Hong)

2026 2 SEFeFHUst L

AAFIH(FIM
Basol : g, 94 A,
e 214

2020 3¢9 ~ &4 -
FYFerIista WAz
A x}/\]}\al;dsr_ 6‘_']—/\].37,].7(-]

Ao . Enld ZRYX,
2853

May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 199

2l (Hyeon-Min Kim)
20260\ 29 AP AL
A3 SE(F AN
y AR : AMR, 929

5

e

(Dong-Hyun Lee)
20073 2€ : A&
AR 7)1 7 B (Z 8D
2009 1€ : KAIST
AR A A A
201513 28 : KAIST
A7 DA A3 2 (AR
20163 99 ~ &A) -

THF Ty g U TeEgEs
g
J52of . ulY 2R QIFA %



	LLM 및 모바일 앱 기반 지능형 캠퍼스 내비게이션 시스템
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 시스템 설계
	Ⅳ. 실험 및 결과
	Ⅴ. 결론
	References


