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Automatic grasping control for robotic hand mounted on the top of the airframe
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We describe a vision-based automated control system of grasping for a robotic hand mounted
on the top of the multi-copter airframe, developed for an upward directed aerial manipulation.
In this system, position and orientation of the bar-like object are measured and the object
in the hand is detected through the monocular camera image and the FPGA-based on-board
processing. By combining these functions, positioning and grasping in aerial manipulation can

be automatically performed.

Key Words: Multi-copter, aerial manipulation, vision-based control, grasping control

1 LI

INFE—R—FRDOAN) I T X —OKKIZ, ary b7 —A
PuRy bV REHBRTSZZ LT, RITLUAAS EFE OB
BN YR A L TEERER L L S &9 5 “gEth
Y=Val—vay OMEMIbhTWS (B [1] eE).
TATHIE D% < T, BHRD N AZEREEE LT, BIKD FIIC
ORY b7 =NV RERD T T05.

—15, F2DWEIN—TTIE, bRV ORHAPHER DI
DEMRIEED & 512, BREPEE L 22 B e 2 e L
T, YAVFITX—DOEED EIRIizaRy by REERLU A
BT O Ry b EFFKLCTEZ, EBC LY, BAEELICEEL
TBERON R 2 RITURD O TE S Z L, £-E2ERL
7REETH— X —DlfE2FEIL I ¥ THIERPREBEMFTES 2
EERMRUR (2], 51T, EHRTOIEMGN Y RAERO D7
DT, Ry MY NEBEARICER T E 288 28ML,
INEBKICER LYY 3 v AT AZAWCHEHIET 2 2
Ik, BAEYE—-MEETEIARL—-RXOAMHERET S
VAT LEBFELTVWS., ZOMTEARY MTIE, BERICERS
N7ZHIRH A T & FPGA &0, BA L ORBIROIEREN &)
WL TZEDOMEEZFHIIL, BEIICNY REERDEITS Z 8
WTE7z [3).

AR TIE, HERSFRYICR LT Y REBELIT TR FDE
BHEEL, X oIFEES BRI TE 5 BEHER Y 2
FLDOREREE HIKE UT, BRICHBH SN BIED 2 5 2 FPGA
I2& 0, BRESYOABEFHIIA T, HAEOFH, B XU
v RO G %t 5 2 & TEHBIICEBIfEZ BT 5
R 2B L 72,

2 VAT LR

N FEBRTERY S OEE%Y Fig 11IRd [3]. 77y Fua—
R—=DR—=AD EIFZ, N NETVa—VEEHRL TS, 771
Fa Y hBa—35 & LT Ardupilot Mega[4] &\ 7z, BERDOEAE

Fig.1 Picture of the aerial robot with upward directed
hand and camera.
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Fig.2 Object detection based on an overlapping detec-
tion.

Fig.3 Monocular camera image.
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Fig.4 Experimental result of automated grasping.
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