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Slime detection during pile construction using machine learning
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During pile construction, an inspection is needed to check absence of bottom slime which leads to settlement and inclination
of structures. A conventional method for slime detection is dependent on individual judgement known by a sense of a hand.
Therefore, there are some problems in terms of reproducibility and quantification. In order to solve these problems, we are
studying a new method for slime detection using measured tension data. In this paper, we applied machine learning to judge
whether slime exists or not from the tension data. Among 6 algorithms we compared, 1-dimendional Convolutional Neural
Network achieved the best performance at 93% accuracy. According to this result, we verified that machine learning is effective

for the slime detection.

1. BREBW

PRSP BIAR D R & el % X2 A0 LikE LT, BT
FHar 7V —MtLENASHWLNTWD., RILEONE ik
FRCHUBZHIFLTDERIE, FLBEDS N2V FLIN AL E TR
(Je7K) Ci7= LT R BE A AR5, HIFLIEFE TR E R IR
AUTz R DHUERICIRE L T2 D& AT A L (X 1) EFEATE
D, ZNEBRELRTIVZHEE Y O L TR H<R NS

FEEU7=. TRV ETART I, WEICFHICE %, FaicfT
STIHRE O FICE DB ELFE L. THRHI L, #iEC
FHC &R o T a7 7 — 2 L L TS EELL
7=bDThHb.

e

D, ZDIh, ATALNRERETETCWDD, HEEITHRET DM
BRHD.  fLE
ATALDORINEEL T, B2 —7 2B T, SERPLEIC Rk
W=D u—T7 DR A E F ORI CHIE T DI EN— (iB7K)
I HSN WD (BE 1, X 2)[HF 16]. ZOHFEFAD
FORAIIE S TNWDI20, BHBME, EefblW) s TN e
B5. T, EHEOIIFOEEET /F 2 —XTHIIL, n— (EIYS)
T OEN BT —R BN TEIT B, Biicie AT A L akE ik}
(M 3)ZBEBRL, BIEEED TS, AT, ZOFETHEDS 1 AZAL
NIRRT — A DATA DO WA ET D)7 1B LT, Hi
FE O VA REEL TS R A R T T
2. HEF—% W
BT —2DOFHPNIL, T/ F a2z —ZD Mo —R &L
EROMS, ZORIZEEE B TS Toa—7 2 R0 E A
AW, BRI 8ER — B AL, 77T 2 —4 T
TS, EENFICT DRIB O — T DIE N EEa n~<
—REBLCEHLE, B FEEIIR TR | IORTREERDE
ST IF 2 — A THIEILI-.
FHMIX R — OIS L CEfE L7z 10 BIOR: FIckoTHD
N5 109 % 1 HlELTRY, Yo7V 7L —RMNE 100Hz, 1%
DIV TV EIE 180 MTHD. AEIFIHT 287 — [ [z

ZIEE D THBIGTITo72 120 #1199 38 (RIBT —2%
LERRSN) &35,

PED A5 R DR S A R — LT D78, —EMETRET
T5# 1-QOHIPH THES AR LIZS %:ﬁE FHITEY

2 ARIIRATA LENE X3 BRUATA DAL

21 B P E O A

DELTz. FHUFER DT VL, ATA LB ENGED W), W R e R R T
LA OIRA ], ELGHITERD o7 GA O T O 3 (mm) (s) (mm/s)
—p E—— ST SE—— 0~50 0.0~0.5 0—200
GG A YCHE, R R Rt B ERRRAR TR RS % 50~290 05~17 200
2-19-1, 042-489-8259, arisakas@kajima.com ® 200~300 1.7’\41.8 200—0




3Q3-J-13-02

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

[Afy, TRW ), THRHAL o7 — 2803 370 3%, 464 1%, 365
ks, TR ETRA] QMBI OF %X 4-a, b TR
T TR O TRITE N DA T L TRY, TR DOk
IR TLTWS. X 4-c 13, SEDVEEE LI IRTEDBET
BIBARAEL 7= T TR OBIC, WM HIR IR 25TV,
4-d1x, TR O BRI E DR %2 & T Hl Tho.

2En
@A
amE

— B8
2@En
k=]

BRODITET — ==

— s

17.5

SHIET

15.0

— @R
— @8
768
— 8dR
oglE
10ER
I3

12,5
10.0
7.5

788
— sam

oG8

10ER
5.0

25

.0
0.00 0.25 050 0.75 1.00 1.25 150 1.75
FifE (7)

b, AA[ (M)

.0
0.00 0.25 050 075 1.00 1.25 1.50 1.75
B ()

a. AJ (MR f)

17.5 el 175 =
15.0 SRR 150
E12.5 N 125
S100 o ;E; 10.0
t EERE
50 o — - 5.0
25 MR 25

0.0
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
B ()

0.0
0.00 0.25 050 0.75 1.00 1.25 1.50 1.75
i (7))

o. MEHMGEEIRIENS  d W (RRARRE ST )
FHAIBA AL 7= 451)
24 FHRIAE R
3. HWHMFBICIDRTMLBRA
3.1 A&

FHAME, FIEE B RESNA R EEZAELT, 1
WU Clal g, TR, TREHAL OF v H 3 D0+
HEF VAR L. 7AIVANTaP 2T v 7EE (LR),
PR—b_IH =< (SVM), T A7+ AR RF), Afd
7T =274 7 (GB), &G =a—J /3y —2 (MLP), 1
Wt IRA IR =2 —T )L F v hT—2 (1D-CNN) [Fawaz 181D 6
D% EER LT,

ETIASDOANE, 1 KB HIAIF=a—T )L Ry T —7
[ZOWTIE 180 ROERFHANEE LTz, ZDMO T LTYR AT
DWTIEFHAME, 25 R5, B, Sk, v —2ax
TRV, EANT T REIZLY 159 ORFSEZVERL, FriEsin
24771 Boruta [Kursa 10] CEMZAL 7212, RZMIEN T
TS EAIE L. | RITERAHR=2—T )L Ty T
—ZZOWTUE, FE AT A AR AT — 2 kiR
1T-o7-.

F =AYy 8:2 1T EIL, 8 BT —%, 2 Bl2T A
T =2, BT VTR LD NNA 78— 3T A—=F LT —
AT 10 5B ZRIHEC > TIREL, TAN —Z 3%
A7 MEBE RIS D Zx JA =, RITALEL, R EiN, 5 — X4k
RAEEGTNAIR=INGA—HDF 2—=0 7 F, BTNA73—
INTGA =Lt T7 A7 Z) Optuna (ZE->TTo7z. Fiz, 7—
H OB OBICIETT A OMREZ YN FEAR 5720, Fl—F
WD 10 FERSEIESNT, TV OEIGLHEITR5L55EIL
7. BT VORAEFERE X IEA#SR (Accuracy) L L7,

32 &R

BT NIAVXLAOMEREZFE 2 (2777, Training, Validation,
Test 1T A ERGFE CIERR LT-ET L OFIT —4, BRFET —

X, TANT —ZTOEMBONY), FPFRIINITEER 2T
®%. Test(Ensemble) 13428 ZMAE CIERL LI ET VAT
VI NG E DT ANT — 2 TOIEfERTHDH.

ROPERED B o7 | e E A =2 —T )V o T —7 b,
KM BN —AD FIETROMEED B>l iR — 74—~
U DIRFEITANEIK 5-a, b IR FEIMNIE IS CTHS.

RBE(LESNZ 1| Rt BERAH=2—T )L o hT—7 DR
ZX 6\~ IHMEALEIER I ReLU, B A IA T B DI — R/
ART DD 3, 6, 6, RKay 7T URRIT 027 Thb.

7o, B EAR—ADO FIETIE, ZREMEICE > TR 50
Bits DR E DN EIRES . TV F LT F LA, Al T — 2T
ST TCORFEEEEE B 10 82X 7-a, b IZRT.

#2 ZTNAYXLOMERE

Algorithm | Training  Validation Test Test

(Ensemble)

LR 0.941 0.896 0.847 0.858
(0.008) (0.078) (0.018)

SVM 0.954 0.892 0.876 0.879
(0.009) (0.071) (0.023)

RF 0.966 0.909 0.858 0.875
(0.008) (0.078) (0.016)

GB 0.998 0.884 0.852 0.871
(0.002) (0.080) (0.026)

MLP 0.971 0.874 0.821 0.858
(0.010) (0.080) (0.047)

1D-CNN 0.944 0.937 0.892 0.929
(0.029) (0.065) (0.060)
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