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We performed theoretical analysis using a mathematical model as well as

numerical analysis of drill bit motion and demonstrated its characteristics. We also proposed a
method to understand the drilling status via detecting anomalies, understanding geological
formations, and predicting sediment properties and core recovery rates using drill bit motion
analysis and machine learning. We performed predictions based on data obtained from Chikyu"s past
cruises. The effectiveness of proposed method was confirmed.

Furthermore, with the aim of real-time understanding of the drill bit motion and drilling conditions

during drilling operations, we have developed drilling data acquisition and transfer system, and a
data integrated analysis method uses drilling data as input to provide the drill bit motion and
drilling conditions in real-time. We conducted a practical test of the real-time drill bit analysis
during the actual drilling operations and confirmed the method and system.



¥ X C—19,. F—19—1, Z—19 (i38)

1. WFIERHAE S DO 5

WECEHRENX, IMA S VEEZ BN T A P —DFIC RY RS T2 LRSS TEET 5. L
L, #EIde, EEloE—FES 25, FUarbey b (EHIHN) oERiEEETEREcE T, £
DEIITHRHI L T ANEEMAMR RN, Z 0=, BEIEERIETII 25, IBELRESS R L
XA TREW 72 E OFMBHEZ . ZOERICKT LT, 20O0MEND 5.

(1) ¥EFERHENCRBT 2 RY Ve » R @it

RULE Y hZRENE, ER72 RV AL TN LB ORIENA T & 7220, JREI S IR
L, RULEy MEHIEIZIKTET S, LoL, ZNUHOEREMHIIRMTHY, Tz, RITHER
ERRFET AN, TNE THIENREA T Rhotz. OF 0, WEFET m IETS K
YLEy NEEIOEIRNE - OREE S 2 5.

(2) RU ey MEEMERD DERE~DRERH

RULEy hREIEZST L LT, 2R TRZEZEHID, b LIE, KU So T ORERH)
B (RE-CHEREICLD RU AL TOoRYJLE y RONHEERT A2 L) [CEN A5
WELRVOPBURTH D, 2FD, RUALEy NEEIEREZ EO X HIZHEBE~ERL, £
WAET DN E _OMEE S 2 5.

2. WHEOHM

WELEIRHNC BT 2 s IR eSS~ DR 2 i HEE L L, R Tz 2 SO
(ZHLD #ATe.

(1) MEEERENCRIT S RY L E y FEEE R

RUNASRA TEENTERNT S FUAE >y NEHIE, 355 ORHIE BRI EL, i EIRET— 4
AT L BIRHEEEARL D, LT, EMYL T —ZIC L AMEEE1T S .

(2) RUAEy MFEEMEHRD DERE~DREB

B EOHHE AT IHITER (= 7 BEUEE, fRERE, ME-CHAIFLEERTE 72 EOFEHRT 5
HEIDS, 72 ) 2 WT, iy EHEI T — % & FU L E y DB R DR T — 2 Z Al L,
B EIC L0 RU Ve » b3S E BEERER RS S, 2 LT, ERETODYTALZ A LT
Ok Z BEE L, BRI FIEOBRB LY 2T AR 21TV, T Y ERZITWVAEIIMED
MR E1T .

3. WrED kL

(1) ¥EPERENCRBIT D RY v e > b 2dhiedz

MAEHEOGIRIC L Bl SN S B ELE 2 MK L7z RY L ey MEdEEE O BT 7 L
EREEL, RULEy NEEBORBOBREZBEGRNICIT Y. £72, FU AL T ORHREN OXE
fENTET VI X ONREREIREENTE 7 LV 2T 5. HHRENT T /VIC TR EA BT 2170,
BERASMERD FU ALy MEMAS D, I, ~ 7T ARRICED RU AL TERIZIY R
VLY y MEMGRENELD ZENEEIND D, TOEHBOELREITH. HFoN- R Ly
v NEMGEAB Z SRS L LT, FEMEIRENTET VICT RY L ey NERENRT 21T 9 .
ZORE, MBEERIEE, REST A =2 2 G NEHENICTET LT . FUVE y hEEEfE
Bz B L, RUARS T RO vy 25 T 5. ZOfHl kv 27X, TD Torque &
LCEHAIENTWD Z LD, BUEFHERE R & SEHED O, HEBIRET VZEENDH/XT A —
ZEWEEL, ZHUCKVERKIIIZ NI ALYy NEEZED. FEOAIMEEHRT 572012,
LM TR/l T — 2% b E T EIT .

(2) FUAEy FEEMEHRD DHRE~DRER

R U L S 7268 LRI — 2 258 T — 2 L U OB E T, BANIREE, IR HE <o = 7 (]
U7 EOIEMREEDHEE 21T 5 THIET VST 5.

9, M EIEET — %, #EY T VEREER, MBS, £ EoREpiET — % O
IWEEITY. T LT, WELIEMET =2 BLO R Y LBy MEEITRE RN O E T — & 26
Y5, I, BHIFLARE, R U A SA Tl E O REIREE, B X OREIZ R A R T HIE Y
TNVRBERZEPRE T ~ L & LT 575, BEE ke L OIILANTIETH 5B HA
H=a—F )Ry NT—727 (CNN) Z W T2 RER I — IR SE NN & KR RFSE: ONN (2 K 2 Mtk %
179. 7, RKEBOE M % BFE L, Encoder & Decoder 2> Bk 5 B O 4 5L Autoencoder
Z W ES G ORI IC X BB X5 Bz 5.

FIZ, ZNHOBRET L FEICLD2EREICRBITD U T XA A TOERIZHEIT T, BEIC—HHE
L OYREI O BEG I EEE R L v YT — % OBEIEE A R U, T — 2 TS 53551 T
IVAT LD EITH. WHIT —ZE AT ETDH RULE Y Malnzsshks O HNKREHE &
ZAT 9 BWRAT O FHURE RN > AT L OREZ1T 5. 2 L C, MHIMER IR o FZITICL v A
IMEDOMETRZAT 5 .

4. HFFERHE



BHET WM L DGR L OBUERTIC L D R UV E Yy FEERIT 21TV, £ OREZ R
L. F£72, FUVE y bt & Mk 2 v CRERE, HEHRRE, =7 B2 Tl
TOFEZREL, [b&Ew )] OBEOHIBETHONTZT =2 &b LICTHFEITL, TOHX
PEZfEsd L7z, IS, AP O U T2 A4 L TO RY Ly MEFEIfRITCHEMREBIELZ BfE L,
PEHIT — 2 OHUG AXIEE OB, 6 L OHIT — % 2 A & LIZiRElT — 2 B E it T
VAT LOBRFEEATYY, TEEINE I A TRER & I LA A R LT



2 2 0 0

Tun Hanny Suzuki Hiroyoshi Koga Taito Htun Thant Zin Inoue Tomoya 33

Nonlinear Dynamics Analysis of a Rotating Drill Pipe Model Incorporating the Magnus Effect and 2023

Rotary Inertia of the Pipe

International Journal of Offshore and Polar Engineering 286 293
DOl

10.17736/ijope.2023.jc900

Hiroyoshi Suzuki, Tomoya Inoue, Tokihiro Katsui, Ryota Wada, Keita Tsuchiya, Yusuke Notani, 32

Keita Ishida, Taito Koga

Experimental and Numerical Studies on Behavior of Rotating Drill Pipe Model in Uniform Flow 2022

International Journal of Offshore and Polar Engineering 1,11

DOl
10.17736/ijope.2022.mt32

10 0 4

Hanny Tun Hiroyoshi Suzuki, Taito Koga, Thant Zin Htun, Tomoya Inoue

Dynamics Analysis of a Rotating Drill Pipe Model incorporating Magnus effect and Rotary Inertia of the Pipe

Proceedings of the International Society of Offshore and Polar Engineers

2023

Tomoya Inoue, Yujin Nakagawa, Tatsuya Kaneko, Ryota Wada, Keisuke Miyoshi, Shungo Abe

Early Stuck Pipe Detection Using Graph Attention Machine Learning

Proceedings of the ASME International Conference on Ocean, Offshore and Arctic Engineering

2023




Katsuya Kaneko, Tomoya Inoue, Ryota Wada, Tokihiro Katsui, Hiroyoshi Suzuki

Analytical, Numerical and Field Data Investigation for Deriving the Condition of Stick-Slip Drill String Vibration

Proceedings of the ASME International Conference on Ocean, Offshore and Arctic Engineering

2023

Graph Attention

2022

Stick-Slip

2022

Hiroyoshi Suzuki, Tomoya Inoue, Tokihiro Katsui, Ryota Wada, Keita Tsuchiya, Yusuke Notani, Keita Ishida, Taito Koga

Experimental and Numerical Studies on Behavior of Rotating Model Drill Pipe in Uniform Flow

Proceedings of the Thirty-second International Ocean and Polar Engineering Conference

2022




Japan Geoscience Union Meeting

2022

2021

Stick-Slip

2021

Tomoya Inoue, Yujin Nakagawa, Hakan Bilen, Ryota Wada, Tokihiro Katsui, Hiroyoshi Suzuki.

Machine Learning Approaches for Predicting the Lithology and Core Recovery Rate

Japan Geoscience Union Meeting

2021




(Suzuki Hiroyoshi)

(00252601) (14401)
(Wada Ryota)

(20724420) (12601)
(Nakagawa Yujin)

(50513454) (82706)
(Katsui Tokihiro)

(80343416) (14501)




