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ABSTRACT

Recently, attempts to analyze streetscapes using Google Street View have increased. However, analyzing and
interpreting large—scale streetscape data generally requires expertise in programming language and data
analysis. Although the adoption of large language models (LLMs) has the potential to provide environmental
data access to a wide range of users, concerns remain regarding data security and hallucination. Therefore,
this study presents a preliminary framework for implementing a streetscape evaluation agent that enhances
data security and response reliability by constructing a Vision Al-based streetscape database and performing
analyses in a local environment. Google Street View images were collected at approximately 40 m intervals
along the road network of Busan Metropolitan City. The collected images were analyzed using SegFormer—B0,
YOLOv10, and CLIP models to evaluate the physical environment, pedestrian environment, and perceptual
characteristics of streetscapes, and the results were stored in a structured database. For the agent, a quantized
Qwen3-14B model was deployed locally and integrated into the evaluation pipeline. The results showed that
the proposed agent generated responses based on the constructed database when users submitted queries.
Beyond providing simple answers, the agent was also capable of performing in—depth analyses, including
regional comparisons and correlation analyses among streetscape variables. These findings demonstrate that a
standalone local environment without external data sharing, combined with a database—driven response

architecture, can improve the security and reliability of streetscape analysis. This study provides an
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environment in which users without specialized technical expertise can explore and analyze streetscape data
and establishes a foundation for supporting data—driven decision—making in landscape architecture and

landscape planning,

Keywords: Streetscape Analysis, Vision Al, Large Language Model, ReAct Framework
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7he7ge A0l YA Hote mAREoRt =A9] on|AE ste 87 Skl A B
A= 7k B2 S ofFA 24T AR ofe, ofeigt go] o gt Q1A W,
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Huang et al., 2025). 2 o[2fRt 7hz=7del| digt ¥hie]l wie} o5 Ak or Hrlsly] 9Igt of2f 7k 7o

ARt St HHolhs Ak AulACE 7]&0] W o JheZd Holeg AP os Rk A7t Sl
ofolA Qlrt. 53] Al 710 ez Wik ] 7[R oS AFgoR BAlsk ARkt 4 oAl =Sl
thBiljecki and Tto, 2021). 7F2AT om|oflA =x]e} 22 Ako] THQAAE Vision Al 71491 S22 Bt
(Semantic Segmentation) 5-& 53l A E4I5k= Zlo] 753Ktk Biliecki and Tto, 2021). ©l5 53l SAE
(Yang et al., 2009; Aikoh et al., 2023), 25-E{(Oke, 1981) 5 7I2AT AEE Akl EXt= It %
A0 gekoloal 5, 2024). 38| FARLWF ofje stz ze] et olgte] FUA AT BAse o
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= =

T AEI Qe 45A 1:(2021)" F2AEZER (Google Street View, ©J3F GSV)E &3l 7127wo] o
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SEe 4 ke HolA 71E Aot EEn o] Ao RAL 27 9 AeAel R B4 S AR
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o5 ol 7IR7AT ARE 4 2 ARE ofe AAEE Sl o] AlAge W] Gisy meTed ¢
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7ol olslel B8E 4 G TheAT ALAHoG SRES AR H Be] ol
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ARG, ol Vision AIE 383 1A B4o] 24 9 A B 011011*‘5 75 e e
PO 27t oolIES B3 W7 Altele. Ante Boliel, b Syl Ao 22 U g )
2 ol

AgAtolrs 7ie7ds 223 a4t By 9 oy o 4 oA QIA] Fo= JEsie] Hris)
ek o7|A E2d e 7@4 I EAL onfsly, B 9 olF 50| £330 Aol ojsprior
0] o8t FEe SHoke WE nRitt o}8A9] Qe ol§At S ViR A olgshHA Lrlk=
FA 91X oJufict. Fwing and Handy(2009)= 7174 E214 B4 A4 E40= Lisio] Brkst
qlck 2 Atolis Street View ow|z|el omjEA FSES 8ot Hagkdy} olgate] QINE AFHeR
Hreha, ol Foll 34 ¥ 89k aiAstar {ItChoi and Kang, 2025).

o] T =214 L 7t oluHlelA TP Z1ZAR] aioltk ARl E2d QA= 57, UE &
B, K& ohs Ak 9 DAAPEE 5ol 9low, ofuidt 8452 AECER VR ZIRA BA0A Fach
FgEl= 840ltiLin and Sevisuk, 2024). AYAtolAl= 52] k7ol Eﬁnz}oﬂﬂl TR FFE F
+ Ao =2 WEAO] Aokl Fadh FekS FHAL SIITHEAT &8 2019). Lu et al.(2018)
GSVE &gsto] 7hz=2]7t ol 8Ae] Hel &5 ok a4de SRIsKlt 71249 —rﬁf 5‘2— 74 5t
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&% WEE $EE U v B3 7RSS Ui 914 AFoItHGong et al, 2018).
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_'%E Aol olF HiEo R A g2 AFA o= Hrlolr|k FHKNathvani et al., 2025).
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2.2 Vision Al 7[Hte] B 714

Vision AP 150l A7 dlolgls Rajshe Bokz ojujz] Y] %2 ejsht doie ek 7]
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9l SRt Al E8sh] flsiie B 7] Aol EARM. 4], dlolE Het ZAleltt. kA 37
olg1e] 7% vl ol TRt HioleE Zeehe B9t WrE AdTH2023)2 o Ae] diofsE WE
sfof stz Heb RAPE T o e AASIAH. wiebA o Aol SHiE 22 A4 F50] Wasi)
ooz A= 3 &7 Al Aol AAl ARIE ofd 7 HHE Adshs @4 o] TS
7 9ltk. oI5 WAk 2l HolHE ARt E AAE] Hitshe 71 S0l Al R e 5, 2029). ©f
ArerlE Aol de Python 24 715 F9) Hio[HHoIAE Zfeal Apteles dAsto] A= gt 4
gHde Stsfarat P

ol 7ol Bt do[e 2 sy IS olgAtete] dejet gHior 4 fi=E JlEolr,
Tt Aol e Ve de o 2Rkes 7 AHIAE 2-8510] HlofE He o] kg o]
lon], Aiglolrde] fzor QIs) 24 Axte] AFde FEshs b AP Al

3. g4l

3.1 9] B2 9l U GSV ojaj] 43

o] A= FARIANE F7HA QIR Sk FARS Hitle} 417, AlmAjer 24 TG FAR] o] FEalar
Qlo] Thelst 7k 2710lA] 22 AL ofo]AE] AE 715/ AFolol Agoltt 7k £542 1%t 7
] e TEAYPEYAN AFohs E2FAUA EolE0259 89 19 7IE ZESHltt o HlofE=
Ao] TREAMS Ay IHEE 725 ARE T2 FAFLS 7864kmoln], 2 & E Jm oo K&
£ dioz 3lom GSV a3lof golok] ¢he v&ESL, Heies, A= Alfelgirt. T3 =gZo] 2m ofs}
o] zg ke ARlatt o] 294 6051kmS E A gplog AAsian) Akt Age] sle AT
& W53 Wdsh] Sls AE oF 2500709 B4 AEE Aste] & oF 37,500719) SR AHS =&
o}, o] 7} FA] Aol Harte] S Aloks wHo] Qlol 8 Wk heading)> 4EH0°, 90°, 180°, 270°)
o7 ojmzlE 3613, AloFzh(ield of view, FOV) 135°=2 A7gslirk(Id 2 %), 7hete] At 71871
(pitch)i= 0°2 75t oAl Hifh= olu|z}E S3ioisict.

°F 37,5007H9] 2-ellA & 150,000%9] omAE S3olom, omA] theRE @F(1-10KB 37]9] &/
Q) 2 FEOR H o[mHE AAKA: EHoR GSV o7t gAY eF7} H”é%]*h A4E 333
Me ALstr opmlr] 43jo] 7Fast 37,1670 S dhdoR 148,66879] owxlE 4745kt Zhu et
al.(2025) 7F=27% A4 100m 7FA9] B2 274 37k HSKE Fo] Bladslr] off, 50m mgke] 7+
Zo] Aget FAlol= Aetolrtar Belrk o] A7te] HF £A] A 7+ Bt AL oF 40m= APALeA] A
gk 7)ol FRiohar, Fik 21999 7heA HalE wigolrlof] AAsirta weterl( 1Y 3 ).
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a: 28 2T (heading)

b: Aokt (field of view, FOV)
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£ vgon dole) x5 8 #4S Salq 7w B ANE 78 5 Qs etk 4 20,

3.2 Vision Al 7[Et B4 =4

242 70 GV doR Alanie T 04 F Bei BUAE BTE 53 9, 59 9 o
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SAl 712ZE WIS 9 22 Al oojHE 75 o7

olFrT 4, I 9 283 B9 BEAS A SR 3 5 ARl E 439 #4 AkE Batolo]
A thigks Adolsltt olE Sl Bt g 2ol Adloks FH 71EA o
12 Sy B 18 o] Aol BE3H Vision Al 78F B4 wpo)l 24 vhis ekt 71274 glolefHe]
2 5 ] LA S e ohaat Zrk

712 7] 224 (O 5 AR TR AP Slol onlEd 2 BRI SegFormer-BOE 2
8513}, wAelk= ADE20K Hlofe AlER AR k5% HEhe ARBoglon BE GSV ozl 512 x 5129
Alo] SR HRRE & BA6lglth 4% GSVE thdeR ofnjx] Wil SeAE g4 HlgS 5ol =9 H|
&2 =AET skl HIgRl HAEFES 4SS J81 A ©7] 71HE B9l oA W £59] JieE A=
o1t AR SegFormer-B0 oA Axt HAEl 97 FefiA(tree, grass, plant, bush, shrub, flower,
forest, hedge, vegetation)oll sfgol= TS gitolal, olF XA oniz|e] T4 4~(p,, )& WFrol 4SSl

AEHe chevt 2t

Y P,

i Cm
GVI= """ %100 A1)

total

VN GVIE SME, Gt AR FRd 22 A, PolA sid s ol Sohe TAe] 4

L
P ©I1A A 5 55 et

B 1. 71250 WIS 9kt 4 Y

ot 24 y[[E A B 23 i e
ZAIB(Lu et al, 2018) Al TYlo| big
S2/3 31 |7t=0| S2/A 37t £4| SegFormer-B0 | 2BE(Gong et al., 2018) ofs #dol vig
22 A(Zhy et al., 2024) 22 goig 5t Jio| &
§ 3 o) Algh £(Nathvani et al., 2025) A2 ZHyjo| 4
Hali 9l 0|z _
- Z7t ol U & YOLOV10 Ol (car, bus, truck,
geo| 4z | ° 0S4t 4(Nathvani et al., 2025 -
l + ’ ) motorcycle) ZAQ] 4
3|1z 4l xQ51 5
o | olguel AR oM | P PRAZEH TV e opjepin, zashol uig
(Ogawa et al., 2024)
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Fon

T20% SegFormer-B09| 2 Aol shs(sky, P,,)0ll sidets T IS Sof a8 (Skylnden &
ARESHETHA] 2).

‘Psky
Skylndex = x 100 (412

total

vhsoR 480 4 o 296 Wee FU Tt o] ofE AEsh] Siol Wee) emelE Agskrt
(4 3. 94 ol L% Fesel el ol BATM,, )8 FESHI 1 5 3 x 3 AdE ofgd

= 7
S GG AZs) o)F 9A AR EX(connected component analysis, CCA)-S 2ga}o] Eajd 4 o
A2 i AA= Adsigirt. ol 80 GAl nigte] A= olxE wHs] Alejslgirt. HFAor FHHE 4
A= Ade= A

10048 FA98 32517, 9]0 dalEe Saf A=t ghal At A3 Agst g8 Bkt vl Ay,
dyEEog AESH 7t At ZARE 3ol B Aole 1.62389.0H, moj ARHAILRE 0932, AAA:
(RHE 0.869% LFERt H|wA 28 $:20] XS Slolslot,

N,,,, = Count(CCA(Closing(M,,,,))) A3

23 ¥l ols F5e] +=1H 6 AR TP fsiide A B2 2]l YOLOvIOnS 283191t ©]
ool EEE 2k o 7tz B B ols EF0 S F0ke ARE 85I o] HAlRt
7 5 A(person) e, )00 TSR A B0 5 Fhitele] onjx[d Harl 25 thEat 2o
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