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v FE XU T AT AERRFE. RIFFEORZETFYE [HEAPGrasp (Hand-Eye Active Perception to
Grasp Objects with Diverse Optical Properties)] 1%, mifffi 3D 7 A Z 12§ 53 Shape from
Silhouette L REBHE Y — AR TR = X b« WAL Z FEBLT 5.
2. HEAR
$EZ15 HEAPGrasp 1ZLA FOM@ O EfET S, N RTA DA ZICE VIR SN RCB B &2 7 A T
—a L, SISIZLD 3D HAM AR T2, FFEREHOTREIWR Y — R X 5 ife (& L
AR Z1T 5 . TR E BB & ERHER AR T T A0 D O EHAE LT, REEZ O/~ RAL
BELEBERET D, BRERBRTIE, & - IR - K1k 18 #iZ VY, VGN, GraspNeRF,
HEAPGrasp w/o VP, HEAPGrasp (w/ VP) @ 4 FyE& ik (F1 X 1).
=1 RREE T RS 5

RESULTS OF THE REAL ROBOT EXPERIMENTS

Method Scene Grasp success rate (%) ]:rnaélehc l(c;l;?) Shor;z:;ﬂtl;if;: oy E&(:;ut:c;n
Seen Unseen Overall
Opaque - - 88.5 (23/26) 1.95 + 0.10 340 + 40 10.06 £+ 0.35
Specular - - 72.0 (18/25) 1.97 £ 0.09 343 £+ 37 10.00 £ 0.38
VGN [6] Transparent - - 53.8 (14/26) 1.99 &+ 0.11 366 + 30 10.12 + 0.31
Mixed - - 74.1 (20/27) 1.99 £ 0.13 349 + 46 10.13 + 0.38
Overall — - 721 (757104) | 1.98 £ 0.11 348 £ 41 10.07 £ 0.36
Opaque - - 91.7 (22/24) 2.31 £ 0.06 419 + 48 18.50 + 0.62
Specular - - 52.2 (12/23) 2.36 £ 0.10 439 + 33 19.00 &+ 0.64
GraspNeRF [13] Transparent - - 68.2 (15/22) 236 £ 0.11 446 £ 50 19.11 £ 0.99
Mixed - - 73.1 (19/26) 2.30 £ 0.06 433 + 41 18.79 + 0.43
Overall — - 71.6 (68/95) 2.33 £ 0.09 432 + 45 18.80 +£ 0.72
Opaque 92.9 (13/14)  100.0 (12/12)  96.2 (25/26) 2.03 + 0.08 315 £+ 27 9.98 + 0.37
Specular 100.0 (13/13) 100.0 (12/12) 100.0 (25/25) | 2.03 £ 0.07 322 £ 25 9.88 £ 0.25
HEAPGrasp w/o VP | Transparent | 100.0 (13/13)  91.7 (11/12) 96.0 (24/25) 2.03 £+ 0.07 332 + 34 9.85 + 0.18
Mixed 100.0 A1/11)  100.0 (14/14) 100.0 (25/25) | 2.03 £ 0.08 323 £ 25 994 + 0.34
Overall 98.0 (50/51) 98.0 (49/50)  98.0 (99/101) | 2.03 £ 0.07 323 £ 29 991 £ 0.30
Opaque 92.9 (13/14) 92.3 (12/13) 92.6 (25/27) | 0.98 + 0.13 153 + 32 8.23 + 1.10
Specular 100.0 (13/13) 100.0 (12/12) 100.0 (25/725) | 0.95 £ 0.11 151 + 27 7.90 £ 0.81
HEAPGrasp Transparent 92.3 (12/13) 100.0 (10/10) 95.7 (22/23) 0.92 + 0.08 146 + 23 7.83 + 0.53
Mixed 100.0 (11/11) 93.3 (14/15) 96.2 (25/26) 1.01 + 0.17 159 + 33 8.07 + 0.97
Overall 96.1 (49/51) 96.0 (48/50) 96.0 (97/101) | 0.97 £ 0.13 152 + 29 8.01 + 0.90

¥ : $E2 T HEAPGrasp 12 X DMK E » & v 7 5474
3. R
(1) HEAPGrasp |3 FEHEIERRENZR 96. 0% 4 =hK (VOGN 72. 1%, GraspNeRF 71.6%% Kif -[F12).
(2) BEENITE Y — AN ORISR 52%E (1.03m), & A7 WFf 19%F4E (8. 01 7).
(3) AR 1% IEEE Robotics and Automation Letters (RAL 2026) I[Z£E#R & #u, 2026 I1EEE

International Conference on Robotics and Automation (ICRA 2026), Vienna, Austria, June 1-5,

2026 (2 THRFBH .
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(1) Toshiki Komatsu, Mamiko Matsuo, Takehito

Pump shell , Bearing plate

Kikuchi, Yoshihiro Tange, Tadashi Tomo,

Investigation of the effect of roller pump (:Olqjlh]g
geometry and speed on pulsation in dialysis Shaft-
tube, Proceedings of The 5th International
Conference on Biomedical Engineering, pp. 12—
16, 2024 (RA¥—HZH)

(2) /MEHE, EBEOT, gL, PHREE A
Hl, NANTHEN AT LD Ou—F R IR DY VORRBIREIZE 2 5B
A, B 25 BIFHHI BB TS AT LA T F L— 3 a UEPREB S GRS, pp. 2743-
2746, 2024

Motor

Tube holder 'Motor plate

(3) Mamiko Matsuo, Takehito Kikuchi, Yoshihiro Tange, Tadashi Tomo, Proposal of
deformable pump—shell for compact a B—12a ing hemodialysis system, Proceedings of
31st International Symposium on Artificial Life and Robotics and 11th International

Symposium on BioComplexity, pp.281-285, 2026
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Fig A: Evaluation of deformation behavior of hydrogel-
polymer hybrid actuator with varying pillar width of
lattice skeleton. (a-c) Macroscopic images and (d)
measurement of arc angle ¢ on the hybrid actuator at w
= (a) 200, (b) 300, and (c) 400 pm. (e) Evaluation of

Various residual

All scale

residual stress of lattice skeleton.
stress E normalized by lowest value E\z00 o120.

bars = 5 mm.

(1) H. Kozuki, K. Yoshida, H. Yasuga*, Y. Kurashina*, “Hydrogel-polymer hybrid actuator with soft lattice

skeleton for excellent connectivity,” Sensors and Actuators B: Chemical, Volume 430, 137377, 2025.

(2) oH. Kozuki, K. Yoshida, H. Yasuga, Y. Kurashina, “Hydrogel-polymer hybrid actuator with tunable

deformation behavior by varying lattice skeleton”, The 23rd International Conference on Solid-State Sensors,

Actuators and Microsystems (Transducers2025), Orlando, FL, USA, 2025/6/29-7/3.
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Tribological properties of functionalized carbon nanotube additives

in conductive grease

Dr Shahira Liza Binti Kamis, Prof Dr Kanao Fukuda, Universiti Teknologi Malaysia
1. B®W
Conductive lubricating grease with both excellent tribological and electrical properties is required
for electric vehicle (EV) drivetrain components. However, conventional conductive additives such as
Ag and Cu particles suffer from problems including high cost and oxidation. In this study,
functionalized multi-walled carbon nanotubes (F-MWCNTs) were investigated as conductive
additives for lithium-based grease. The objective of this research was to clarify the influence of acid
treatment and ultrasonication duration on the dispersion stability, electrical conductivity, and
tribological performance of conductive grease.
2. x
MWCNTs were functionalized using sulfuric acid and nitric acid mixed-acid treatment under
different ultrasonication durations of 15 min, 1 h, 2 h, and 4 h. The functionalized MWCNTs were
incorporated into lithium-based grease to prepare conductive grease formulations. FTIR, Raman
spectroscopy, zeta potential measurement, and FE-SEM observation were conducted to evaluate the
functionalization and dispersion behavior of the nanotubes. Tribological performance was evaluated
using a ball-on-disc tribotest, while electrical conductivity measurements were performed to

investigate conductive network formation within the grease matrix.

3. BE

Pristine 15 min

1h  2h 4h
(1) FTIR and Raman analyses confirmed successful .

functionalization of MWCNTs after acid treatment. The ID/IG ratio S i '
increased from 0.88 to 1.62 with increasing ultrasonication A |

duration. ‘-

Fig. 1 Dispersion stability of

(2) The 1h and 2 h ultrasonication samples showed the highest functionalized MWCNT aqueous suspensions

after 30 days of sonication treatment

dispersion stability with zeta potential values of approximately —26
mV. The 1 h sample remained stable after 30 days.

(3) Grease containing 1 h functionalized MWCNTs showed the
best tribological performance with a stable coefficient of friction of
0.15-0.20 and wear scar diameter of 704.40 p m. ,

(4) The 1 h functionalized MWCNT grease exhibited the highest oo+

0 1000 2000 3000 4000 5000
Number of Rotations

electrical conductivity of 1.24 X 1078 S/m. Fig. 2 Friction coefficient of grease with

different MWCNT functionalization conditions

(5) The study demonstrated the potential of functionalized MWCNTs as conductive grease

Coefficient of Friction

additives for EV applications.

4. o

Daswarman, N.N., Liza, S., Fukuda, K., et al., “Effect of ultrasonication time on the dispersion
stability and morphology of functionalized MWCNTs for conductive lubricating grease,” Diamond
and Related Materials, Vol. 161, 113033, 2026
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