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Vision-based in-hand manipulation by pose detection of a grasped object
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(a) Beginning of grasping (b) Translation (Lifting)

(c¢) Rotation

(d) Translation (Placing)

Fig. 1 Pick-and-place motion with ITHM
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Fig. 3 Motion of the object and belt
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(a) Results for Sample A
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(b) Results for Sample B

Fig. 4 Examples of picking up strawberries

WEZE—ELEE LB b T sk, O
FAEFZ e TER. DEXD, RELHESE
WL, R THIET O ZA LITHREERFEH TS0 i
el YA
4. [EERREFE

4FTE, WARDOERMEFEZRE L. £3, Uik
BT HYNCEFETERLRBRNME LT, WADPET
TRIRME, HEIRBICBWTZERY EEERL 7250k
MIZOWTEREIT- /2. EEEHICYIADVE R 3 2 K0
LT, ¥F, MRS 20187 4 > g
DEAHRKEL RBZIRIUCEH L 2. WREIEe X34
B3 27-0121%, BIEFOMERDIZIRPLZBICEDET,
T4 A B EZXRESH S, Fig. 512, HHT
20Ky bAY RICX DR EZIR L TV AEFERT.
Fig. 5(a) D & 5 R ATEMHEHOMEZIEFFL TV & &,
Fig. 5(b) ISR TR w, (2o TRER 7 4 ¥ HIRFEA
T 5. w, &, MIKRTBIRPLEMAAIE T K D IRE 2 AR
Zre, MEARBEIOEZLIME gICXDEHRINS.
L LAERS, YHKE oL b Ol SBEE H 2 05l
DRTIDEDLE X, rL o DEIZE > T w, DIKE
RERTBZeDDE. ZOB, 74 D w, ITIBHE
TEFWE, MEIERLEBZEZ . 2, R, R
AMCEOYREREEXE LS Lz &, XL B
DERIZE > THYRDEIL LG 2 RZWD L. ¥
R~V M3l L TW A IREE T~V b 2B T Z 2
D, WKODZERRAEEFECTE %), Fig. 6 1TRT LI,
KB Lo TR IR oL PN DERIZE - T
HEHEPETC B 22 DH 5. Fig 6(a) D & 5 IRz
Flize kL2108 h% F 2 Lz &, Fig 6(b) D
FBEOMBRTRT L5112, T F 2 AE ¢ 120> =[x
DBFEAET L. L b2 DAOIHEIC X D YRHEEE
T5ZLT, BEPRELEMLTLEY, 74 VHH
BRETETIENCEY L EZ 2. ¥, LS
WX B EENE, YHAD D 2R FICREETE R 5
WHICOWTHERICKRDFZ. ~IL DS D S [ElEEH
ELBZ2T, NV MIEXBEEENIFTHBHEHINATL W,
Z DGR, FTEORBEELTARSBRDBEE L.
BEFECBVTE, TALDERIIHEIE, 400

Fingers

Direction
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Fig. 5 Required width of fingers to grasp an object
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(a) Grasping object with ¥ (b) Rotation caused by F

Fig. 6 Rotation caused by the grasping force F’
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(b) Results for Sponge

Fig. 7 Examples of manipulating objects.
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