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Appropriate Situation and Media Survey for

Billboard Advertisement Detection Using Image Recognition
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Abstract: In order to understand the contents of billboard advertisements installed in a public space such
as a signboard or digital signage, it is necessary to base on object and text information included in billboard
advertisements. However, images of general street scenes including billboard advertisements, contain a lot
of information on characters and objects other than the advertisement section, and such information isn’t
necessary for extracting information from billboard advertisements. In this study, the object detection is
performed only from the signboard advertisement in the image. At that time, in order to create a better
object detection model, we aim to investigate billboard advertisements appropriate for object detection in
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each situation and medium.
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kB A S plane, sleeve, wall, roof, banner

TEE» & standing, signage, vehicle, train, pillar
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R 3 FEROT VR (EER) offR
mAP plane sleeve wall roof banner signage standing vehicle subway pillar
ONE 49.1 - - - - - - - - - -
MAIN | 38.7 0.39 0.22 0.17  0.57 0.44 0.53 - - - -
ALL 39.8 0.37 0.18 0.22 0.44 0.55 0.43 0.46 0.54 0.15 0.64
1 n
l = — Ina; 3
amr exp[nz na} (3)
n:AR YA DR AR
4.1 T—IHE
AREITIE, EBRTHWS T — X OBEIZDOWTHHAT 5.
Y - e Ay g o ey
B2 R B8 BROLG ARG T  BUROREE 0,070 RThHB. £72, £

B 5T\ 5 B 5T\ 54l
7 K NRVORMIFR 2D E S IZHm>TWVW5E. SEEKRTSET

DETFIVATINSGDT—RE2ZEHF—RETFA T —2X
282 DEETHELTWS., ALL ETFIL & ZFDIRE
EF), ONE EFIIZDOVWTIREHE, FAMZERFHIZ
HHT2HEGIE—HTH 5. MAIN EFILIZDWTIIMHEH
LARWT RUHH 5% E, SIEIERUED, Er0oET
WV EFRR WG E LTV 5.

4 JREEE» SEENT 5 JRE B Y U BRI

B LT\ 24 AERDNT B H R2 BT/ 7 ay T VDM

plane  sleeve wall roof  banner standing signage

4,971 5264 11,283 3,246 3,921 1,323 3,818

vehicle subway pillar
954 165 2,440

4.2 YOLOv3

FERIZBWTERT 5/ ETIVITIE, 218 TRILEZLD
ETIVDT A MERPSERT B, IRWT, FET—X ZVTINRA LA T 27 MRS AT L TH S YOLOV3
T G E A TR LZET VDT A MR ZHW3S. YOLOV3 ¥kt # g e L TET IV
MOELRT D, BEIZ, BMHELUPTWERIA S ORI kL TWw3. #iff%E SxS 7Yy Riza#ElL, 7Yy Rt
DWCTDEEZLITD. 0B, &7 ~IVOFHHIZIE Average NZriza Y AT 14w 7[R %EAWT, Bounding Box @
Precision(AP) Z A\, €TV OKATHTIZ & mean Aver- confidence # T 9 5. FH U 7z Bounding Box 23D
age Precision(mAP) Z# i\ 5. 72 I AL — Mz i Bounding Box & ¥ % ground truth object ¥ B 555,
Log-average miss rate(lamr) %W 5. FFHiifEEO 5 FHLb D% 1295, FMIL 7 Bounding Box A3

X 6 WA CHge LT\ a4l

Az#HA 1, 2, 3ITRT. TlX7% WA, ground truth object 23EME %X TA—/V—
, T v T UTWBEE, 9 12/t-> TFHIZRHET 5. Ktk

AP — %Zprecism (1) T, 25 ACOMREFHTS. EXRY 7 AFTLF TN

j=1 WA %EMAL, Bounding Box IZ&HENS 2 T A% Fill

N:j DR TETIUNIEL K @B L2 5. 2P, softmax (XFHMHE T, i D IT independent

EfRZ <OV (WHR) DR logistic classifier ZfffA3 5. 7z, hL—=VJHDI 5

AFMD 72T binary cross-entropy loss Z{HH L T\ 5.

Ap— L f: AP @ (Jﬁ [13] & 0 317 LAIF). YOLO & 7 VORI £ [

IZRY . ARFZETIE YOLOVS 2P E o1 77T

[Hi{5 D ,m?ﬂl ?) % PyTorch % A\ T Ultralytics #:435% U 7= PyTorch

YOLOv3[22] ZRIH$ 5.
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k4 FET AT BEGME (ER) OfFE
mAP  plane sleeve wall roof banner signage standing vehicle subway pillar
NON 314 0.30 0.14 0.18 0.41 0.41 0.37 0.29 0.46 0.02 0.57
AUGMENTATION(ALL) | 39.8 0.37 0.18 0.22 0.44 0.55 0.43 0.46 0.54 0.15 0.64
GRAYSCALE 38.1 0.34 0.14 0.21 0.41 0.51 0.36 0.47 0.52 0.22 0.62
SHARPNESS 38.5 0.35 0.16 0.19 0.45 0.54 0.38 0.44 0.51 0.23 0.59

. i
B %ﬂundmg baxes + confiden

Class probability map

7 YOLO E7I)VOMIKK ([13] X v 51H)

4.3 FBEFEOINILBRIR (R8H)

3.3 fiTZ1F72 ONE, MAIN, ALL €7 VAMERL, 7
ANT—=REAWVCIHO L 725582 R 3 I1ZRT. £305
subway ® mAP 2MEWDIFR 2 TERLIZ LS ITHEE T —
RIPFEFINZDIRNZ EDBEEHZEER L. L, HERC
T — ZEHD 720 standing X vehicle, pillar © AP ldE W
ZEDhDB. ZHIEI NS 3TED RS EARDIET TR
HRIRIA SR TH 5006772 E X 5. standing I1FAEER %
X2 BT-DDHRIERDH B &\ D RS AH 5 5. vehicle
WHIZOAMBEL TW5 & WS AL EMRE»H 5. pillar
FHIZOAE ST VD E WS NENREE DS, Zh
X7 — X D%\ roof, banner, signage IZHHLET 5 &
FZ5. roof IFEYDE LITREINTVWS WS MER
Rz FK->THD, banner IZHFENSR Y FH->TW3S
WD JRE A E ORI H 5. signage 1FM DA &
RENFERY, BERAERIFELEL TWB &S SRR
NoHbZe AP BELSK->TWVWBREEX 5.

UL, FERRIZT — X D%\ sleeve X wall, plane &
Wo 7o TIVIS SR D AP DMENZ &30 h 5.
NS DREEAEEILKT 5L, HRNEEVILE->TS
D, PLEMNREE RS, - T plane, sleeve, wall
D AP DMEVDITEEEARE UTOREPUTE D, L
AMME QR E R > TN Z s, T LTI
MAEIZHEALTWS ZeDWRERTH L L EADL. &z, T
ANV FHEAT D BED 7N ONE ET VO mAP H3En 2
EEIDFEZOHBD 1 DTHS.

UEDZ ers, BERILEDMHIZT — X ORI EIZH
HRIE ORBMNEEIZR>TL % 8H 25, F7- plane,
sleeve, wall £\ o727 R)VDEHRITEEZDORMMH 5.

-
—
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4.4 FBT—YIINT 2EGNE (RE)

34 i T % ¥ /7~ NON, AUGMENTATION,
GRAYSCALE, SHARPNESS € ¥ V 2 fE L, T
ANT =R EHAWVTH L 2FERE2R 4I12RT. R4 0
NON, AUGMENTATION € FIL DR S, F— X B
PENMEHLTWD Z 5. 2TDITR)UZEWN
TAP PR ELTED, FHIFE T — X D47\ standing,
vehicle, subway, pillar TIZIEHIZENTHS. —HTH
BF— X WB+4512H - 7= plane, sleeve, wall Tlk AP »°
M EIZLTWAD, HOIEIXETE DA X D IZ/hE W,

AUGMENTATION, GRAYSCALE, SHARPNESS €
TIDFERE LT 5 &, BANRT — X EROAZT-
72 AUGMENTATION £ 7VA s R\ mAP &8k L T
W5 ZENRIND. FARMIZEEAT AUGMENTATION
ETNDEWV mAP ZE 8 L TV 5 DY, subway 12 B
LTRMD2ETVOANRVFEREZEL TS, &
7z, roof % standing (ZBEH L TH L TH T D 5 H3,
AUGMENTATION €7V & 0 BOW#ERZKL TV 5.
DI s, —HOBRIZBEL TET — 22Tl
FrEDHEGIEEMZ 5 Z EDEM/EAT S Z &80 h
5. LnL, LEEESEEAET2ETIVEERT 55
T — RO AEITSETADNEZT L WVWEEZX D,

-
—

4.5 BRELPTVERLEEDRR (R5)

3S5MTRE =V RIFUELEMTTONE €T V%M
W, TAMUZRERZLDIFIZEET.

o I~ HEBUADILENE>TWD

RN DL OB D EAL DG BT 2 02 %
T L72DI1Z, TANTFT—REBEBBHRNOLGEETH
HT 5, RELEZTF—XE2ETNTNONE ETNVIZT
ANSHE, BERMPSERT L. TANUEREZES
RS RS EENDIREEEA 1 EORD mAP
DBIEFIZE N B0 5. Fiz, 2EORELSE
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x5 REMEBUZ L BDHEDEL

IREEE | BB mAP lamr
1 508 92.9  0.11

2 231 625  0.53
3 252 644  0.53
4 172 55.1  0.66
5 126 56.0  0.67
6 107 48.3  0.78
7 84 45.9  0.77

8 78 48.2  0.77
9 56 383  0.84
> 10 206 37.2  0.90

AMUFERER6ITRT. R6HPOKRIIET
ONE TNV &0 H mAP BWMEL o TW5 Z 234
M5, £z, R5ICHDHEGHNDOIREFEBL DD

DR & IR SR L OB E VS DA% <,
mAP BNE L HTWE, 2D eh sy R
R & DFEEEITENL S OYMERILIZ K E S ED D
LLEZRD.

*® 6 LEEANPSEINTRYLTVD
EEME  mAP  lamr
213 45.7 0.82
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EZB3DERETEEDIT, KEREE L RBRIZMHE
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I ONE T VLD E mAP BE Lo TV
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xR T LEEERY LB MED

DWVWT WS HEBROFER
EEHME  mAP  lamr
295 57.7 0.58

o EATTHELTWVD

H R IR D 72 WG 7R EREFT TG L TV 2R3
PHEICHEE2 52 502 AET 572012, BircH
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