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Motivation Dynamic Model Results (continued)
* Prior research in aerial grasping only permitted slow, quasi-static * A dynamic model for a planar quadrotor with an articulated AT AT P
motions [1, 2]. appendage 1s developed using the Euler-Lagrange equations. ‘
* We are interested 1n rapid acquisition of targets. _ -
* Dynamic coupling between flight, grasping, and manipulation w1bs Lq
cannot be ignored. 4 o <q
Goals of Our Research O —V—0 *° 0
* Study the dynamics ot aerial grasppg o Ig - _ ﬂ _
* Generate dynamically feasible trajectories to acquire or deplo - < r, M9 N ]
y y J 1 oy P U1 Figure: A still image comparison of a bald eagle and the robot grasping
small ground robots and sensors e _ .
— us targets. For more details, see [4].
* Develop vision-based control algorithms for dynamic acquisition -
of objects - -
Bio-Inspiration * The system 1s differentially flat with a set of flat outputs being
How does nature solve similar problems? _ [ 6 }T
* We draw inspiration from nature, which already has examples of Yy =1 fa =g
effective and efficient grasping. * Dynamically feasible trajectories can be planned 1n the flat space
and mapped to the full state space of the coupled system. 100 |- - L
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Results 3 — 6
 Nondimensionalized kinematic analysis of an eagle’s motion o Qd
provides boundary conditions for the motion planner. Y,
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Figure: Predatory birds such as the bald eagle are excellent at

grasping prey while in motion [3]. () ' '
Gri Deci —4 —2 0 2 o Current and Future Work
Il I 1N : : :
, Epe 5150 , x> * Formulate grasping as a visual-servoing problem
* An underactuated gripper 1s attached to an articulated arm to - | | . Develon i based | aleorith e
reduce the relative velocity between the gripper and the target. * We demonstrated successtul acquisition of a target while moving Develop mmage-based control algorithms with Icedback  from
at 2 and 3 m/s with feedback from a motion capture system. image features

* The gripper 1s manufactured using laser-cut ABS. * Perform onboard blob detection using a Gumstix at 60 Hz

4 R — 0 Arm Length 2 =S O 4 : . : :
Servo to Swing - S eTalo * Extend dynamic model and differential flatness to the 3-D case
Arm (Hidden) n O O © . 4 . . Ce .
N y - ~ — Extend the visual-servoing to the 3-D case by considering image
Gripper E 1| = ; : : : : £ h linder in the i
Center ey T moments 10r orientation estimation of the cylinaer in the 1image
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