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The purpose of this study is to develop an information platform to support

the maintenance of social infrastructure, and to contribute to the efficiency and rationalization of
maintenance.
Visual inspection is very important for maintenance of infrastructure. Therefore, in order to
support visual inspection, we applied image recognition using deep learning to images acquired by
digital cameras and developed a system that automatically assesses classifications related to
ranking by detecting deformations. Furthermore, we have developed a system that not only ranks
damages but also uses Semantic Segmentation by deep learning to extract damage areas in pixel units
for each damage. As a result, it became possible to quantitatively judge whether the damaged area
has expanded by periodic inspection every five years, and the accuracy of deterioration prediction
was improved.



B X C—19, F—19—1, Z—19 (dm)

1. WFZERRME LD 5

HERBEREMN O ALS A 7 T O - EMIZK Y, BAROHESA 7 T OFEHKAEL
HEIIMELE, B LEL0ER, UTHREENLETHY, 2 bitaas v 7 7132 ER
HTLITHR BT, A%, MEEHEA RN, SBMICITY ZENEETH DL, EHIT, #
FFEHLIC M R IRO R E, SBT3 O1BIR-C A FEAE IR A 0 DN L0 | A% ORI
DORENBEE SN TS, T, BEEIL M#E hddE TR oEiis B L TR,
A 27 T OHERFEBOZEIZE W T H HEAEEMEO M ERBEORE L o> T 5,

2. WEOEM

ARFFETIT, 5B EDICHELRAIHEA 7T Brlcar 7 ) — MEEY) OHER 2R
BREICHRIE ST 5720 S OBHRAIREN OT) 21EH L. MRS IS DY — 1Y 7 K
U =7 ORAFE LTV, HhEA U7 THEFFEE OSSR, GEbER S DO TH D, FFIT, 17
T OMEFFEFE T, SRS IERICEETH Y . 25 DL ITRBREE A B E g o)
Wiz > TWDBOMNBURTH D, L Laenn, HEREFEOREC, M HddE) 2X5%
BREEERE e & D=, MEFFE OB TCOFBAEEMNEOR EXBRBOMREE 7t > Tnd, T
MEZ T2 —oDHEE LT, ALFREZIZ LD D & T AERLFEEMOTE AN E Z BN
bo £ T, AR TIE, KO RAIHEMN 2 VT, #5107 7 OMFFEEZ2 B TE 5
VAT AOWEREIT O,

3. WD IiE

AWFGETIE, A 7 T OMREHZ BT H2HMADEY 2 — VEBE LN, A V770
HER I, SRMEZHARLEE THLZ LD, FITEK - ZMEY 2 — LDV T
T 5, SRTIE, BEABRBIERE 250, RREINE ORBCHIFIZ L > TEL 2 BRAET
L1720, BB TIE, EENRT — X2 EBTH5ZE0nRETH L, BEORWRMRT —¥ %
B ERMTH LI VB THEORE LSS, 2 C, BRICK 2 8BT — ¥ 2R E
<, EBEMNRT — X 2 ST 5720, RREHCIREY ST B8Ok U CEGAEEZ 1TV, RN
HENWIZHH CEX 5V AT A OHBEEIT 5 T2, BERICHEE L7 AT 2O E A X -1 1277,

-1 ZRo 38kl

() Wit (2R & T O H)

NLFRED—FIETH D1RE " (Deep Learning) & HWT, RMREIG S, ZMK5EEA #
ML, SHIEROT 74T %2175, WA FEIZIZ, R-CNN, Fast R-CNN, Faster R-CNN
IR EDSFEREE LRI AT 5 FHE L&, YOLO, SSD, YOLO v2, YOLO v3 72 Foolalj@RiE & LT
R ZAT O FIERH D720, AR TR, ZNEh o FE7FiE & LT Faster R-CNN & YOLO
v3ZID B, BRI OBRF 21T 72,

(2)Semantic Segmentation (ZIRFEGFTD 7 B/VEAL TORH)

Semantic Segmentation &%, B Z /)L (HE) BN TV FASEEERETHFETH S,
Semantic Segmentation IZ % . FCN(Fully Convolutional Networks) . SegNet . U-Net .
PSPNet (Pyramid Scene Parsing Network). Mask RONN 7¢ E#fx R FENSH 5, AAFZE T,
SegNet, PSPNet, U-Net {Z DWW T 21T 7,

4. WFFERE
(D) iRt (ZIRE T O H)
ZERFES DR & . B S = EETIC O W TER D Z > 7 £1F % Faster R-CNN & YOLO v3 T



Faster R-CNN YOLO v3 ster R-CNN YOLO v3
= 7 .
Hh = H
5 | Eifg | i
I= B
i [E2]__00bn < [P | Ak REe-2 | i K i -2
s 5 ALHERESE 90.5% | O [HIEME985% | O | E |75 2| HEME=E 94.1% | O [HIE#HE=E 99.1%
IoU 0.77 0.87 ] TIoU 0.49 0.75
3] B - Fs 5]
X | thh = | h
[ e [ i
& Jiij {4 = ] {4
¥ [pg) | weAKEhEc |Em|  mAGREe |E®| | B [P | AMEDaEc |E®|  FEMdc |ER
= |y 5 2 |HIEMSE 96.0% | O HIEMES 98.1% | O oy 5 2 [HEHS 99.4% | O [HIEMS 99.5% | O
TIoU 0.78 0.46 ToU 0.80 0.93
= = :
R | HAh H | h
£ | mife g i {4
X | | ARk £ e | #IMESkEd |El| MR |Em
= |75 A MERE 90.4% % |75 2 HEHES100.0% | O [FIERESE 99.5% | O
TIoU ToU 0.89 0.88
I - — "'i‘
B 2
4 Hh jé H
o) i = | mifg
B o =
e, Sl Ak fEe-1 | E®|  JeKibEfe-1 |[E® ;ﬁ -3l HEESk e |ES H Rk e
L2 |y 5z [HIETESR 97.2% | O [HIEMS 971% | O ™y 5 2 HEEER100.0% | O [HIE R 99.8%
IoU 0.43 0.45 IoU 0.53 0.67

O : Ground-truth bounding box (IEfZMERZ24E4E) , O : Predict bounding box (F 8D sELE)
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