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Hierarchical Spatio-Temporal Graph Network
with Virtual Nodes for Thermal Error Prediction Driven
by Large-Scale Sensor Array

Ofc HBL- @ 58 - &R M- Al OREOR)

Thermally induced deformation is a major source of accuracy degradation in
precision machine tools. To obtain a more comprehensive representation of the
machine’” s thermal state, this study plans to employ a dense temperature sensing
system that collects thermal-field data from several hundred measurement points.
Such high-dimensional and irregularly distributed data introduce challenges for
modeling the complex heat-transfer relationships both within and across machine
components. To address this, we propose a hierarchical spatio-temporal graph
network that integrates temporal modeling with localized and global spatial
reasoning. Sensors are grouped according to the machine’s structural layout,
and local graph convolutions are applied to capture intra-component thermal
correlations. The aggregated component-level representations are then used to
construct a global graph that expresses inter-component thermal interactions. A
gated temporal convolutional module is incorporated to model the evolution of the
thermal field over time. The objective of this study is to develop a thermal error
prediction framework capable of handling dense sensing data and structured spatial
dependencies, providing a foundation for subsequent experimental validation and
future compensation applications.
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Consideration on cutting force and hole quality during
drilling of thermocompression self-formed fine
bamboo fiber molding body

O Ghatas Ahmed - HWHER - HPIIESR - BEEs (FEHKR)

Sustainable manufacturing has increased demand for natural, resin-free materials
that can replace conventional wood composites. Hot-pressed fine bamboo
fiber molded boards, formed without chemical binders, represent a promising
alternative due to their renewability, recyclability, and structural cohesion.
However, their drilling performance and resulting hole quality have not yet
been sufficiently clarified for practical engineering use. This study evaluates the
cutting resistance and hole formation quality of thermally pressed fine bamboo
fiber molded material and compares it with natural bamboo. Drilling tests were
conducted under several spindle speeds, and cutting resistance was examined
to understand machinability and material behavior. Hole quality was assessed
based on dimensional accuracy and internal wall condition. Results indicate that
the resin-free molded material exhibits relatively stable machining behavior
and produces more uniform hole surfaces, while natural bamboo shows greater
variability due to its heterogeneous anatomical structure. Overall, the findings
suggest that hot-pressed fine bamboo fiber material has strong potential as an
eco-friendly alternative for drilling-based manufacturing applications.
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Deep-Learning-Assisted Computational Imaging

Through Heavily Scattered Medium
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Image reconstruction via linear scattering-medium has evolved gradually for
several decades. Through the advancement in technology particularly in optical
measurements, it has brought significance advancement in the fields of biomedical
sciences, optical communications, and manufacturing technology. Existing
researches aimed to tackle linear scattering-medium problem utilizing deep
learning in various application has been deployed. However, those researches are
constrained to only to solve a specific issue with often only utilize deep learning
served as an image processor. Here, we explored and developed a linear speckle
decoder assisted with digital modulation to reconstruct the phase information
retrieved from speckle patterns acquired in experiments where light is scattered
by a heavily scattering medium. To validate the ability of the linear speckle
decoder we train and validate the models on simple and complex images utilizing
MNIST and biological cells data sets respectively. Furthermore, we found that
model aided with digital modulation when trained yield better reconstruction
results compared with a normal model.
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Surface generation mechanism of nanofluid assisted laser
ultrasonic rolling process for ultrahigh strength steel:

A molecular dynamics study

—Je-dW ER-E EAN B BRI
BHEE Gnk)

The ultrahigh strength steels have been widely applied in various main
loading-bearding parts due to their superior mechanical properties.
However, fatigue failure is easy to occur during their service process, where
surface integrity of the parts plays an essential role in determining their
service behavior. In this work, the novel nanofluid assisted laser ultrasonic
rolling (NALUR) process for enhancing the surface integrity of ultrahigh
strength steel was proposed. The surface generation mechanism during

Ot 55k &

NALUR process was investigated by molecular dynamics simulation,
with special attention paid on the nanoparticle distribution and dislocation
evolution during the processing. The results showed that a dense surface
strengthening layer was generated during NALUR process, where numerous
dislocation networks along with plastic deformation and nanoparticles buried
within the top surface profile were involved. This work could establish a
theoretical basis for promoting the NALUR technique and enrich the field of
surface strengthening for similar engineering applications.
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Transmission Image Quality Improvement

via Speckle-Pattern Imaging
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In this study, we aim to enhance the quality of CT transmission
images by leveraging speckle-pattern imaging and deep learning.
We construct an experimental setup in which a speckle-generating
material is inserted into the X-ray beam path to optically modulate the
transmitted intensity. High-quality transmission images acquired with
a small focal spot are treated as ground truth, and their low-quality
counterparts containing speckle patterns are obtained under a larger
focal spot condition. By learning the correspondence between these
paired images using a convolutional neural network, we investigate the
feasibility of generating high-quality transmission images directly from
measurements degraded by focal blur and speckle modulation. In this
presentation, we introduce the experimental setup and report initial
results on the effectiveness of speckle-pattern-based modulation for
quality improvement of transmission images.
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Multi-Objective Informative Path Planning of
Mobile Robot for Autonomous Exploration and

Radiation Source Localization

Off #5000 - P - RSBk -
N NIRRT PN

This paper proposes a multi-objective informative path
planning (IPP) method that enables a mobile robot to
autonomously explore unknown environments and
simultaneously localize multiple radiation sources. The
proposed planner extends conventional exploration
frameworks by accounting for the informativeness of radiation
intensity measurements. The proposed method is evaluated in
simulated environments and compared against a baseline that
combines a Receding Horizon Next-Best-View planner (RH-
NBVP) followed by MLEM-based radiation source localization.
Experimental results demonstrate that the proposed method
maintains comparable exploration efficiency while significantly
improving radiation source localization accuracy.
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Semantic Segmentation and Connect Angle Detection of
Safety Wire using Deep Learning and Image Processing

Do Nang Hung - OINHE# (ERK) - #HiK—17 (77 23)

Safety wire is commonly used in the aviation industry to ensure
that bolts don't loosen, fall off during operation. In our research, we
propose a method to inspect and visualize locking quality using deep
learning and image processing. To demonstrate the performance of the
model, we conducted some experiments to evaluate them. A dataset
was collected from the sample part using safety wire and most of
this data is used to train the deep learning model. The experimental
results are evaluated by mlIoU and F1 score. We achieved mIoU and
Fl-score of 0918 and 0.957, respectively. As a result of this research,
the number of twists is detected, wire area and bolt area are also
segmented. In addition, we evaluated the angle measurement between
the safety wire and the bolt by the relative error of the measurement,
which is between 2.2% and 89% for the measurements. Based on the
measurement and evaluation results, we visualized them on the original
image.
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Electrochemical machining of pure nickel in neutral
electrolyte using bipolar pulses and auxiliary electrode

Guan Zhenzhong (JAHTZEK) -
Zhang Qingrong (A HHAM i) -
Luo Hongping JA®T3K) - OF  fH (BTK)

Pure nickel is widely used in precision components due to
its excellent electrical and thermal conductivity. However,
pure nickel tends to form an oxide film in neutral electrolytes,
making it difficult to achieve continuous material dissolution
in electrochemical machining (ECM). In this study, ECM with
bipolar pulses and auxiliary electrode (BPAE-ECM) was adopted
to overcome this shortcoming. During the positive pulse period,
the oxide film is formed on the surface of the anodic workpiece.
During the negative pulse period, hydrogen generated on the
surface of the cathodic workpiece effectively breaks down the
oxide film, allowing the process to continue. Experimental results
demonstrate that this method successfully achieves high-quality
machining of pure nickel in neutral electrolytes.

GO1 534
Application of 3D Printing to
fabricate the ECM tool electrode
Li Guodong * Xue Yunfeng (JLEK) - OF o (BLK)

This study presented a novel method for fabricating
electrochemical tools by using 3D printing technology. The
process flow for preparing thin-metal-layer electrodes via
Direct-Ink-Writing (DIW) is described, and Electrochemical
Machining (ECM) experiments is conducted using the
fabricated electrode. Through systematic experimental
investigations, optimized machining conditions were
determined, thereby achieving stable and consistent machining
performance.
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Ultrasonic vibration assisted chatter suppression
in low pressure fixed superabrasive polishing
using a five-joint closed-link robot

O Tong Yuan - HJIIESR - B8 (FEHK)

This study investigates the suppression of chatter vibration in low-
pressure superfinishing using a five-link closed-loop robot equipped
with ultrasonic vibration and fixed abrasive tools. In the experiments,
force signals during the polishing process were measured and analyzed
using short-time Fourier transform (STFT) to evaluate the time-
frequency characteristics of vibration. A dominant chatter component
around 2100 Hz was intermittently observed during conventional
superfinishing. When ultrasonic vibration was applied, the amplitude of
the chatter component was reduced, and the duration of chatter events
became shorter. In addition, improvements in surface roughness were
confirmed under ultrasonic-assisted conditions. These results indicate
that ultrasonic vibration contributes to the stabilization of contact
conditions and effective suppression of chatter in robotic superfinishing.
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Interatomic Potential Molecular
Jnderstanding Diamond Tool Failure
in Iron Cutting
O Nguyen Trinh Bao Anh Enriquez John Isaac Guinto -
alim Harry Handoko (KBiA) -
P S v [J.IW*FEHH ENEAN (ERESLHE) -
UNREZ SRR IS NON TN

Machine-Learnin,
Dynamics Study for

Diamond tools are widely used in ultra-precision machining because of their exceptional
hardness and ability to generate high-quality surfaces. However, severe wear occurs when
cutting ferrous materials such as iron, driven largely by thermo-chemical reactions at the
Fe-C interface. To clarify the atomistic origins of this degradation, we employed machine
learning interatomic potential - molecular dynamics (MLIP-MD) simulations using an
interatomic potential trained on Density Functional Theory calculations of approximately
6,000 diverse structures. We have succeeded in producing MLIP which exhibits low
root mean square error (RMSE) in forces of 130 meV/angstrom and energies of 4 meV/
atom and accurately reproduces key properties of iron, carbon, and Fe-C systems.
Cutting simulations containing over 8000 atoms with 1 fs timesteps were performed for
several diamond surface orientations. The results show qualitative and semi-quantitative
agreement with experimental wear trends. Wear initiates at the cutting tip, leading to
edge blunting between rake and flank faces and the formation of a new surface, and then
progresses row by row from stepped atomic edges. Orientation-dependent stability of these
atomic edges governs the wear process. These MLIP-MD findings offer deeper insight into
degradation mechanisms and provide guidance for designing more wear-resistant diamond
tools for ferrous machining.

2026 FEMEHE LFREFTART 7277 ME

G58 585
BRFBERAVL
NC TEEMD 7 1 — KNy 7 HIEFEDFHFRE
ORI - B Gk (FhZ)1EES)
FEAAMEAEY) M LEATZ B & 912, LAERMATIN LR

JB U CTHMEMIZAEMERE T 2 AR TR O I RKD 51
Tméimﬁwﬂiﬁm%“ L UIHIM T omH S 25 L
HMEFRECHFITIMLENAZ ABHEST 57 4 — FN 7]
ﬁ?&@ﬁ%%ﬁwkbt BV S b v T NC LAEREM &
BEL, TSRO 72 0 O E ETVOREL 7 1
— NNy 7O, B XX ORI ERGEL 7.

G59 587
HHT i 2 AV RO RERANEROREEICRY 2%

OR B - PRSI - ki CGRWOR) -/ 2 (PR -
ANEEF K GRIER)

BB OMBERETIL, SR OB IZHAME ORISR D 5
NbZehs, HBNLZFMBEOMVER L 25, A%
T, BOBHM IR L 7MEZ £ > 12 &0 TR 3 il
LR 2 IS L, HHT AT X0 B e & Bk 4 5
MUL7z. Thoo HHT TR IS IE D BB B AR IR
ZRHIL, TNODLE - ZHEETV, TOAMERCRRZ
5 LIS ORGEL IR B IR 72 MGEE 2 47 - 72.

G60 589
TIORWIA L EFERLUE
EEEIBIES 7O ANKEERET ILORR
—RFE I3 NDEBA-

OfH—E (EHR) - M Eil= (MK J BAET) -
WA (ERR)
BRI S (FSW) 770 & 21056 L CEUEfiT 2 v 727

TNV AVEREL BB TEIYHEEEET—5 LT
M 2IREEREFTVOMEEZANE TS, FllF— &7 13
SOHHFI DS TR TE RV ERE L, FYFLVIA
WX BHENENEEEZONS. AFRTRENTF—F &
BAEMNT 7 — 7 2B L CEF V2L, FSW 7ot 201k
REHISTT AT VY 4 OFHOANEZ F:M$ 5

G61 591
EEEHESORERMICE TS
EPHCHS{EROBR & TTIVER

O/hHfE (EHR) - MLk <m$$@%wm>
WEAEZ (B K)

BEERIE A O HEME - BABICINT 720 7V & 4 LIRTEE
FMAEH ShTnwab. $ﬂnfu BT — 7 OARTERT
HE 22 2250 H O 5 1LER 12 REBAMTHOM % HIFL Tw
5. 22T, 7»‘:7A GaEORGEREA TR EL, &
53 HCAF 7 L2R DK ITHE L & B4R NS B & O BItR % ZFii 3 5.
K5I, FHERIIEDSTEF VARG E RIS 5 720 DR
EREL, RRETFTVOBINIARITH 52 RS

_42_



_43_

2026 FERELE2BFRRT 72N 70 ME

G81:-G82 ¥—/—hRARE—F 593
YA ZATBIEDIERT /BER - (FFT71>/712L)
aAA)dv—F/ BEOY 1 ZEKERLOEZIR

OXE 7 (EIIRIIR)

AR 2 HE S O A A, R A A
L72EF TN AZFHIBWTEETH S, AWIETE, (F
*F7xv/7x=Vbv)atr) Ivx—D—MTH5BP2T OF
DRSS EEEL, B X 0 o3 4 RGN E
L7, ZORE, 4 XOBPIE) BEHOTIV—v 7
bR TIEEON LBl sh, A4 b7 MR ED
HTRPZOBLOFENTH L EEEZ R L7

G83 595
REARAEERIELES TIVNVIVENY h &RV
EERA F AGETEREEIC L 2 EHAREHEEORRE

OHRmEW (HRA) -2 B OEERER) -
RN - AE K (BRRR)

A 4 F ¥ fz 3 B i (Scanning Ion Conductance
Microscope: SICM) Tl&, #ilig7Z & oA % b s Ik
Hfil - KRB CEISRETH S, T2, SICM I AERFF
DBIRIZT TR, REBMIADEHNTHETH 5. ARIFZET
i, FTUNLIVERY FOFTRBFRICREARZHIT5 2 &
T, ABEEOILIR & B2 R HHTE 2 FE2 B L7,
ARFEFEEHCT, ROAROFKEBRE L, REICHFET HE
TG % R B EHH L 7245 RS W T 5.

G84 >
BESEEA 1
L~ - X BB ABERAON T BRI SE

OYNLiE#NEILE S ¥ NER=: I N3 PN

WA, <A 7T TNA ZAOHEBMNAE, SO RG]
HEZ Bl & LT, MRS (AM) offEs o o Tns. fx
L == 7 v ¥y IEb L ERKIHERTE 2 LA G b7
L — ¥ — SRR B HERT I (LAEPD) &\ ) fitH @ AM Hidly
ZM¥ L TE/:. LAEPD OMTHEBWEDN L7z, Hhk:
# (CNN) 2 & BT 2 -\ 720 7V 5 4 AT % B
FEL, I —BRICBWTRVIEIIRZ IR L 7.

G85 599
Cu” RIEEREREREE AV
BEREFEREN IV FJICLD
Cuv4A 70 -7/ BEEEETK

Ok #8 - HHE= GLafER)

Cu~A7r7ua -+ BEEL BFFy 7OBREMGRIICHND
NRAN=F v yN=HEICHH I T D, BEHEEERICE,
L—HF—MTIck a4 70y —COEEY =y F 724k
PN X D F IR =R ENH L. LrL, IMLOH
M S RHEAE I X B RBAMOTRETH L. 22T, KifE
TIXFEARBEMENRIC Cu®* 2L, Cu DBELRALFEMRY = v
FrIZEY)RA 70 - F ) BEEEEORR T AR

G87-G88 ¥—/— hAE—F
ERER T O 294 < 7/ HEERERIK

ONBEME= (ZafER)
SINIEED ) A

G89 600
E—FEAEICLD SIO2 LSiEELIYF L TICE TS
BERBAO T AEFEDBER

O a BURHS - A BAEK - FRIEBEF ORBOR)

A A =D Si IR T 7354 AT/ ZANDILH A
WMEFEEINTBY, FLEISOI K EHV Y=y by F T
12X 5% Si02 ESi oA HIFL TWwb, Si/Si02 AT
X Si LIS T EN T 7 AR & 5 2 EIC X D RTOT A
BET L, TORAOTAD, Yoy by F U7X BET
A7 —VOREERIEEE 5.2 5 E 25N 5, KK T,
E—JEHEEEZ VT, OFARPTy F U I HERE
WA IZEHI L 720

G90 602
ER{EREEEERNREEY/ /707 0-7128%
MBI FLAER OIEWIR =R T AIE

ORERH - PR I - WAL - ASEEHEA -
MAREK - M (BILRK)

KM HEAEH DR~ 4 707 a— 71, B 100 pm T
DRI BIFL R F M % 55 B A D A 2 ) TRIBTTRE T H 2 7%,
R 70—y ZFPETH > 2. AWFETIX, ~f7u7
O — 7 O EALICH D HLA, B B P o o = kol e 12
HWOHLAT., SWIET =Y ¥ ZEER S BILNE OB & N
FBRHEML, 427070 =712 X 5BIONRT=RTlEDH
Wtk EMGE L 72 .

G91 604
AR A INNDERT 1 BEK

O BT - 411 5 CGREELRR)

A4 I FICPMMA 2R UBEK$ 5 2 & THIMEMERY 1 3
PO TE 5. AW TIEZOFREMEREY £ 3 FIgHE
AF T E—LZWETHI LT, MR BEHHTEZT A1
EWHABIKTEL DR bh ol TRIDEATAHENIS
UV WAL TG~ D28 5 — 512 I L 7=,



G104 606
AFM REEMEEHRIIC & B

4 Y EY NREME S X — ¥ OIHHRET
OFAET - BHFH - ARETG (BAR)

FAXE®Y FRENLDEE AL, 237 = L8R OIEH A
FEEINTVD, LALEMTHTH S0, @ zml 7o
L ZDWIER D SN TV A, FFELMIC X > TR
BERGATER SN, TN AREHIE B & RT3 ] it A HE 4
ENTWwD, RIRETIE, INTLEEEOIEMEETETE L LT,
AFM |2 X 2 RBMEREH0 2 v, 74 Y€ v FEEOWE 5
A =T B il LR RSOV TR S,

G105 607
RESTHBE AR 7
HRRESE b > X VEREOMR (518
— B -
OARHERAM - I8 28] - ZWOUNT - #EK 1 (GERHT)

AWFZEIE. KR O F ) FIOE SHE#EE LCHOPG (Bl
PEBM R ELER) O THFRIICBIEE S N AT MFE % FIUH gL
T 5722, A ST T FE o Mt EHI 25T fE 2 R AEAS b
AOVEMSE RER STM) OBSEETH . MEMSTM ik, &
IZSTM & L —H TGt TR SN b, RERTITEERLS
IZOWTIHhR%,

G106 608
BHRERZETOLRICLST T 7 1 > O INRIEEEHH

OMFIfE - AHEIE- - @R & GLarfiR)

797 2 3ECEENE - RREE AL, BTN AMEL
LCEHENDS, ko @RS vt 21300 o LM% #HIRR
T A, RWETIE, X0fiELRFRE LCES TEMREAREZH
WBLALFNA T NIV TS T 2L, 5T
Y, BT 5 7 2 v OWMMIN Y — VIR ET o 72 RS iz
7 — v OBLEACFREE, LMK, BANIEEEZFML, 7
A ZAH O FEMEZ R L7

G107
Roll-to-Roll B EMHERILZ 1 > 7'V L MEBDRRE L
KEFEIN T4

ORWRE - i 5F - NHEIR- GLafik)

T U F V7 R E A ORI X ) B2 IS
FNA ZADOBESHIFERTHS . Lo L, kOB sy —
VIERIEE A N TCTHMETH ) KIEE~NOMTIZE L., 22
T, RWZETIX, B4 FEMER (PEM) L u—)by —u— )L
AW CREAMOLwWHETY A 78 - F 94
A DOFMMHTEN 2 EB L oo, IMTHEED EAB X T
oz Higd.

610

2026 FERE LERBFRRTTA N0 ME

G108 611
BEAXFFMEHOZRST/ E7 - BEOER

ORMHKE - W e - % B (FitiRk) -
BIFEET GRIK)

ST P M o )k AL - mAERE LA HIR L. EkEdr
WD mEE & BRI ISR S5 "B/ ¥ T — IR F 24
T 5o AREEIL, FEOMMAETECL D, B8 SOk
TICHARERE S 2 H L WMTE 5, BRI 2 vwiT
—VEEREF AL T Y MCE D AT AW AR - 5
fili L7250 SR BIHERE O K E WIrZ ot s s h, St
W TS 4 2B TARBEEI RO THITH D2 & &R
AL 72

G111 613
5—23U2TICE%

PER R AEORFLPTSICRETHE
OFEAEHE - EHEE - I B BRIk (HHR)

5= 3) v TCIRTEBROESI L ) UIHRAER SN 5.
RWFFEClE, NS DM % &8I L O JeHE R _ECiE S
LIl RFZ L. EHIMZETIE, MERTICHEEEEOYHE %
5L, s OMEERARY 3 S8 5 iz R
L7z, ARWFgecl, /o5 H# L 72089 s iy, 4]
HIIIR & JuFRE & o BIfR %, BHOF5 2 EDTHIT 5.

G112 615
SIMBEEH LV IMU GHRIZHEL /-

A iWakka DEIF & AL ST

OBMEI (FHRIR) - FTHIER GRHEES) - A -
FIBHIE (AETIR) - HEFHN (Eh > FarteTh)

Afge i, JEIBIREROFE - PL—=C 7R HMEL
72784 A iWakka 12, SIM €Y 22—V L OEMEEHIE 4
IR, BT — 5L iWakka OBRETFIZTHEE T 5
Bl iWakka Z#B5E L7z REERTIE, N—F7 o T7HK B
FOMGERERZ WG T 2L L0112, FEBUNEYTF—Ta R
H I e B S~ OIS W BRSO W TR D,

G113 617
IMU #£%; iWakka & B\ /-

TJULIVFB L —Z22 ORISR E LEREMEDEETME

O HEEE - PRIt (AR I0R) - FTHIERS (Gl S) -
BRI (FHRTR)

IMU ##oFH % iWakka & v, s REGERO7 L A vy
Bi b L—= 2 7 ORISR BER L 7o MEEE - AR,
O O SR L, BRELLZ ERNIITETE 2.
ARERTE N L—= v 7 LEHlifEE, REEEEONN T
%ﬁj_o

_44_



_45_

2026 FERELE2BFRRT 72N 70 ME

G114 619

Comparative Study of Conductive-Elastomer and Conductive-
Silicone Electrodes

for Surface Functional Electrical Stimulation
O Kenichi Tendo - LRIER - % HUE - BiJRS 0 -
1 IRk (EXunfE
Functional Electrical Stimulation (FES) induces muscle contractions by electrically
stimulating peripheral motor nerves and is widely used for rehabilitation. Efficient
stimulation requires targeting the muscle motor point (MP); however, MP locations shift
during dynamic movements, leading to unstable stimulation and reduced performance.
Previous studies proposed multi-point styrene-based conductive elastomer electrodes to
track MP movement, but issues such as electrode displacement, fabrication complexity,
and variability in skin-electrode contact remained.This study proposes a surface electrode
fabricated from conductive silicone DuraQ, as an alternative design to improve contact
stability and manufacturability. A conductive-silicone electrode with the same geometry
as the previous elastomer-based electrode was fabricated and evaluated through elbow-
flexion FES experiments. Joint-angle response, stimulation consistency during repeated
trials, and subjective user evaluations were assessed under simultaneous stimulation and
time-based shifting stimulation conditions.Experimental results demonstrated that the
conductive-silicone electrode achieved improved joint-angle responses and stimulation
consistency to the elastomer-based electrode, while requiring lower stimulation intensity.
Subjective evaluations indicated slight improvements in mental burden, pain, fatigue,
and muscle responsiveness. These results suggest that the proposed conductive-silicone
electrode provides better functional performance with improved usability and simplified
manufacturing, making it a promising alternative for practical surface FES applications.
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An Analysis of the Advantages and Limitations of GNSS/
IMU Sensors for Indoor-Outdoor Transport Using
Autonomous Mobile Robots

O Long Xiangyu * {4 % - tp)INER - BE@e (FER)

This study investigates the positioning accuracy and
robustness of GNSS and IMU when used individually, assuming
transport tasks by an AMR that travels continuously between
indoor and outdoor environments. Running experiments were
conducted along campus corridors and around buildings,
and the instability of GNSS due to multipath and satellite
blockage, as well as the drift characteristics of the IMU, were
quantitatively evaluated. As a result, it was confirmed that
GNSS is effective in open outdoor spaces, whereas IMU-based
dead reckoning is more effective in indoor and urban canyon
environments. These findings provide fundamental insights
for the future design of sensor fusion schemes for AMR
navigation.
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Toward Reproduction of Softness Sensation in Teleoperation
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This paper describes a teleoperation system for remote
softness sensing and reproduction, with potential applications
in fields such as teleoperated medical procedures. By
monitoring the contact condition between a robotic end
effector and an object, tactile softness is estimated in real time
at the remote site, which is to be reproduced at a cutaneous
softness display. A prototype remote system was developed
using a serial manipulator equipped with a tactile sensor for
estimating the contact condition against a target object.
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Design of a Cable-Driven Mechanism for Generating
Pressure Stimuli on a Pseudo-Force Device

O Huang Yizhou « AR E - INARRAE CGEEK)

Previous studies revealed that when pressure stimuli are
applied to a palm grasping a device, such as a joystick or
a game pad, the user feels an external force that does not
exist. This phenomenon is called pseudo-force sensation. To
effectively induce pseudo-force sensation in multiple directions,
this work introduces a new cable-driven mechanism. The
proposed mechanism, employing the Series Elastic Actuation
(SEA) principle, can move stimulator pads in two directions
using a single wire. Therefore, generating bi-directional
pseudo-force sensation.
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Chatter Simulation in Continuous Generating Gear Grinding
Considering Regenerative Effects
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Continuous generating grinding (CGG) plays a crucial role in ensuring the
final quality and accuracy of precision gears. However, chatter vibration
frequently occurs during the CGG process, leading to system instability,
reduced geometric accuracy of the workpiece, and shortened tool lifespan.
This study investigates the chatter mechanism in CGG by modeling the
dynamic wheel-workpiece interaction and the kinematic behavior of
abrasive grains. A force model is established to simulate the continuously
varying grinding forces in the process. Moreover, the dynamic responses
of both the wheel and workpiece sides, as well as their interaction, are
incorporated through their respective compliances. A time-delay loop is
also introduced to capture the regenerative effect. The proposed chatter
simulation model enables the construction of a stability lobe diagram with
clearly defined instability boundaries governed by wheel speed and axial
feed. Simulated results are compared with experimental measurements,
demonstrating that the developed model exhibits strong reliability.
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