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2 % 2 dAFe =AM SVt B dede &3 os Wis] A3 Vision-Language Model(VLM)Z}
FA 75t FEE 2% A5 57 7S AdEtTh AR AlA”E FE oA 9 /7, E4E T A5t
Rule-of-2 & Verifier AXE &6 WA AZEE FHAh A A A4 == & 70%%2H, B S
A9] Fl-scoret 0.73, & S AL Fl-score: 0.652 UEHHTH S5 8 B0 -2 QI(FP) AH
7F 3871 & 81, BN LUW(FN) A7t 6870 F 24702 RIS o= Y ®©A A5 RAISHEA FPE
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Abstract This study proposes an automatic classification method combining a Vision-Language Model
(VLM) with evidence-based reasoning to efficiently identify illegal banners in urban environments. The
system analyzes the type and textual content of advertisement images and enhances decision reliability
through Rule-of-2 and Verifier procedures. Experimental results show an overall accuracy of
approximately 70%, with Fl-scores of 0.73 for the illegal class and 0.65 for the legal class. Confusion
matrix analysis indicates 8 false positives and 24 false negatives. These findings suggest the need to
reduce false positives while maintaining illegal detection performance. This study demonstrates the
potential for automating urban advertisement enforcement and highlights the need for extensive

datasets and integration with administrative systems for rigorous validation.

Key Words : Urban Environment Monitoring, Illegal Banner Detection, Vision-Language Model,

Contextual Reasoning, Automated Enforcement System
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(Region-based Convolutional Neural Network) 5
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2 d7= BY 4 s wEsh] Yofl it
ZF-o] ®dl(Vision-Language Model, VLM)Z 7]
Htog gt 2 g AASH AF AARES T

1=
2253, ol Mo 74 7|8 A5 Susle]
FHow P2y olRE Edth A ZzAst

(1) &A #%& YA(Evidence Extraction), (2) 7+3] 7]

vt HS DAVerifier), 3) HF WY dAR =

A AR A4 = VLMo] oJw|A] W AA|, Fz}
Z, FH W 5 A gdo] 233 JEE JSON @
Alog fxolele] EHIITE FEE= FES T35 9
I} §2; of il HE) AEA) ARG ol F, wE WS 7t
54 5 ohoket B AS(Illegal Evidence)2t A A
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At o8, Si7F ¥iE BA] R T T ZA(egal

Evidence)Z F+EH. XE =2 True/FalseZ A

=, LLM9] B¢t ZALE reasons = 7|ZH)
A 27vke] AR =L table 13 At}

(Table 1> Evidence Schema for VLM-Based Illegal
Banner Classification and Pseudo code

Category Sub-item Description
mounted_on_public_infra Atta_chment to public
infrastructure
illegal cable_ties_or_strings | Use of temporary fasteners
evidence i
traffic_or_visibility_block | OPStruction of passage or
visibility
height_below_2_5m |Installation height below 2.5m
de&gnated_s‘tand_frame Designated multi-slot board
legal _multislot
evidence |gov_logo_or_permit_num|  Presence of permit info
ber_or_period (number/period)

function rule_of_2(evi):
| = count_true(evi.illegal_evidence.values())
L = count_true(evi.legal_evidence.values())
s = parse_STAND(evi.notes)
return (1 )= 2) and (L == 0) and (s in

{"NO","UNK'})

LLM®] @ZKHallucination) @43 FAH& &
(False PositiveyZ WAJsl7] {df], & A<= Verifier
718k 294 HE 25 AASHITHLS]. o1& 5 &
A 12 HEFPo g Rule-of-2" 7|HE 2-83lo], 7
FZ dAA B9 A &5 5 F 7l oldo] Trued
gt £ 7hs/0] =2 AR 13k ol dY 8
4 QEfo & Qs A HR|Eo] BHORE HEFEE=
EAE arHo= gAgit.

2 A7 B9 R E(Recal))S Alarstr] s8f ok
T Z7(Safety Evidence)} 4l &% Z7(Core
Evidence)?] £3-& ek 24 of vtgsioict. A4 2
2 K ¥ FA= WE Wl Alok A, 2.5m ©lst
AR A5Z I EY 4 7tegd
52, A& ARG o RE A3RIT) Verifiers= ©] F 1
9] SA7F SAlol 52 A4S 45 Y A7 &
Aetegte £ 7hso] w2 AR 15ste] %
e BAstes AAEIH.

A7 AX F2RU R 59 57 s} o]
738 T SA7 B QlAlEE Aol AHeR
a WEE ARt Rk, oA AWEE safety
evidence®} core evidence’} BAl0) 75k YERS o
= A% IAE eHEolEslE s A S

Ol

FAE 35 Q=

Verifiere EW/3% 2PE otz @8 &5 282
o] ¥ (action)?} YEE(triage leve)E A EHsl =
AABIAL}. o|Z QIF| T Tl dl=2 Jol A th
T F% Aol & 7hee 25 #5A "ok

file  label confidence  trage Jevel
4Jpg  ilegal banner 035 review
89jpg llegal banner 08 review
2jpg  other 095 none
6jpg  other 08 none
9jpg llegal banner 035 review
44jpg  illegal banner 095 review
088 none:
085 none.
08 none
088 none
08 dispatch
095 review
088 none:
035 none.

action reasons ilegal_evidence_count legal evidence count  stand tag
required s mourted o pubhc a7} el 2, 2 0uNK
0UNK
0vEs
0¥Es
0UNK
0UNK
1UNK
0¥Es
0UNK

required r mounted. puhh( ot o2
required £ mounted._on_ public nfra’t trueOl.
no_acto

25png  other
%jpg  other
41jpg  other
6%jpg  other
1jpg illegal banner
10jpg  illegal banner
2jpg  other
#5jpg  other

3YES
1YES
0UNK
1UNK
0YES

no_action mounted_on_public a2t g0l

[Fig. 1] CSV Output Format
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B Aol A Aijket LLM 7|4t AlZ-<lo] 835 o
HE9] 45 W7kl flel, vLLM A1H “dollA Gemma
3 Vision A¥ 249l google/gemma-3-4b-it AMS
sttt 2d2 HTTP 7|5t Chat Completions API &
B2 djzEglon, vlE7] AE A Ysk= aiohttp U
asyncios &-&sto] & vijx] FE0] 7HssteE 7

sttt dgolde =¥ #HS 95 2a%t H& =9

(Table 2) Experimental Environment

Component Specification
GPU GeForce RTX 4090
CPU intel Core i9-14900

RAM capacity 128GB
oS Window 11

Python Version 3.12.1

(Table 3) Experimental Setup and Hyperparameters
for Gemma 3 Vision (VLLM)

item value
Model Name google/gemma-3-4b-it
Inference Framework vLLM + Chat Completions API
Max Token Length 500
Temperature 0.1

Minimum Count of lllegal

- min_illegal_evidence = 2
Evidence -legal

Minimum Confidence for lllegal

Classification min_conf_illegal = 0.75

Request Timeout 180%
Retry Attempts 2
Concurrency 16

enabled by default (two-step

e ferier verification active)
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27 MEE 202 A5 Hmin_illegal evidence
= 2. E?} Verifier @ACIA= & Afe 71&
(min_conf_illegal = 0.75)& -85t LLM9] T4
Btk A T Ao AMgE 8 3 A%

2 o2 2k
dE ol TA| 3 ©E AU vt
Wby dput ofw|R R g E TlolEAloltt. 7t ofH]
Zo7} 1,40054S ¢

i3

A= RGBZ ¥ighe & 2o ¥
x] 01—5§ a]x}o]x] E]motq JPEG iuu oz o]i ‘Q_
% base64 7|4t dlolg URL Fei= LLMe] Yat
o HFHOR AY chan WAE BLE MBS F
1067801, o] & 6842 W FFHEAX 0), 38%
2 3 AFuHEEHA Do FgH glojgAle] +#
JL table 43 At}

of i&l

(Table 4) Test Dataset Composition

Sample

Class Label Count Ratio (%)
lllegal banner 0 68 64.2
Legal banner 1 38 35.8

Total - 106 100.0

g 32 3byofA g Ai= JSON Lines B4
I CSV BA o0& AAstgint. 2 Al&of tisf] 25 w7
2, AFE, ¥ 5%, action FE, LLMo] B4t
W ZA(reasons), =¥/ A F=A A,
STAND H|1 5o] s 7|25 E L4519t E3L
Ad 0] review T+ dispatch® E5%9 1193 A
gl Ex9] FAKaudit) HHE R A5 BAFO A,
o|F AHA A B4 &8 = UEE ST

AlRE A|A”IS] F5 B2 B dE(E A 00
A AFEH A 1D)E RSk olXl B AR A
ofstitt. B7he A dolE(targen)¥ 2 9&(pred)
L 7|1&0 2, Atz (Accuracy), FEUE(Precision), A
H&(Recall), Fl-scoregd AFEotgloH, F712 25
PH(confusion matrix}& S EHAE QEF B4
< 2451t glolE Qlid2 0 EW(llegal), 1=
Ar(Lega) o2 53t

A% AY Gemma 3 Vision¥} 294 Verifier 22
= ZAgoto] T AIAFR F 10671 HAE AlEl
sl F 0.70 =29 FYg=E A5t SHaE £
5 5L table 59 At}

(Table 5) Performance Evaluation Results for Illegal
(0) and Legal (1) Banner Classification

Class Label | Precision | Recall | F1-score | Support
lllegal 0 0.85 0.65 0.73 68
Legal 1 0.56 0.79 0.65 38
Gooaey | ~ | - | - | om | s
Macro avg - 0.70 0.72 0.69 106
weighted avg - 0.74 0.70 0.70 106

01— P O]]q_ Xé tg %}
of gt ﬂﬂEﬂ Ete A guidth. oy &9 2
A2 A2 0.65 FE2=, %‘%‘—% o
Hog QEFREHE ARIZE ofids] &4

o EEH/\(IH 3% AEEE 0.560% JriEe
2 9oy, QEEL 0.792 =4 UEEH o= I
g_rm = Ao Wsks] oz BEEz|ul o
I Fpdpo] EHoR AR WHEE B9 At
ojulgity. Jfole 7ok, Y SHAe] Adeol
e A2 A @01 et g0 mE vd &
5 d T Ak 2dE 7IHE & e AL
St 2Eo] oEF WdE Hoh Ao mefstr]
ol &5 FEES table 6o g2t

0
i
I

(Table 6) Confusion Matrix for Illegal/Legal Binary

Classification
Predicted: Predicted:
lllegal (0) Legal (1)
Actual: lllegal (0) TP = 44 FN =24
Actual: Legal (1) FP =8 TN = 30

table 69 &% P& EAoJAM L o]2|gt HFFo] et
wor, HA 7@%}55 oF 70%, &9 Z#2 Fl-score
= 0.73, TH S Fl-scorex= 0.65% A=t
59l %‘ﬁ ZEf2ollA FLE 0.858 FAAISHHA AEE
0.65% gH3e ¥ 33t oF glo] EY 94 45
A 74—3 Sfj A gt

A A7 3 CSVY reasons BT} FA 7
= LMY 8 =2E 4ok Y4 TAE, &9
FP(False Positive) ¥ FN(False Negative) AHHE &
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