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719E: 25 Z(Robot Arm), Pick—and—Place 52}, ROS(Robot Operating System), &2 #1% A& (Motion Trajectory
Planning)
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lIl. ROS-based Pick-and-Place Motion

II. Test-bed System Architecture 1. Tic-Tac-Toe Game Algorithm
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——| Gamer drops a ‘X' marker |

Recognize the ‘X' marker
and calculate the position

Computer determines the
position for the next 'O’
marker

Robot arm picks a 'O’
marker and places onto
the selected place

| Game is closed |

Fig. 2, Tic-Tac-Toe Game Algorithm
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2. Recognition of

Marker recognition
using OpenCV
feature point

matching operation

RGB Image
Capturing

3D coordinate
transformation using
TF in camera link
frame

Transform to a
grid index on  [*—
game board

Fig. 3. X Marker Recognition Algorithm

‘O Marker Position
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3. Determination of

‘O Marker
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4. Pick-and-Place Motion of

Pick operation

Place operation

| Mave to '0" maker stack | i ‘ Move to the grid of 'O’ ‘ i
| maker i
| Headflown | - ‘ Headflown ‘ é
| Pick 0" marker | ‘ Place 'O’ marker ‘
¢ | I |

| Head up | ‘ Head up ‘

Fig. 4. Details of Pick-and-Place Motion
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Transform a grid index
to 3D coordinate in
robot arm frame

Maotion trajectory
planning to target
position using OMPL
library and IK model

l

Send a seq. of joint
angle control
commands using
trajectory seq. info.

Fig. 5. Motion Trajectory Planning Algorithm

IV, Experiments & Conclusions
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