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A Study on the Grasping Algorithm of 6-axis Manipulator using
Multiple RGB Depth Cameras and Convolutional Neural Networks

Ji-Woong Kam*, Seung-Ho Ok**

o] AE 2009% AVHINEAREAN S ADOE FRATARY AL wol 798 A7
(NRE-2018R1C1B5043706)
o of
4 =

=ZAAME F 719 RGB depth 7}“1]3} g2 4 A7 % (convolutional neural network: CNN)< ©]-&
g 6% WiuEdolH Y 34 T4 dueEs Ak Absks duEe A T30 YA RGB depth
S B3l BAY F2 2 AXE 24 0}5_’ &Y olE 9] T X (end-effector)] ZZE RGB depth
HEE Fal EAE setdth ol A9 A ZAwst WEFS Adst 3A] fAE "4 9 7%
(pick-and-place) 215 gttt A3 A At ¢ iﬂ%‘—% AR S5E AR A 3 dERY
AL AEHUS AT 2AY ol e 34 52 B pick-and-place FFo] AFHOE FEEHE AS

3
Abstract

In this paper, we propose a gripping algorithm for a 6-axis manipulator using two RGB depth cameras and a
convolutional neural network (CNN). The proposed algorithm infers and locates an object through an RGB depth
camera located in the working space, and then grasps the object through an RGB depth camera mounted on the
manipulator's end-effector. Then, by calculating the rotation angle and direction of the object, a gripping position is
searched and a pick-and-place operation is performed. As a result of the experiments, the proposed algorithm showed
that the gripping and pick-and-place motion were normally performed according to the shape of the object when a
previously learned rectangular box and cylindrical object were detected.
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Table 1. Experimental environment

CPU 8-Core ARM v8.2 64-Bit CPU,
8 MB L2 +4 MB L3
GPU 512-Core Volta GPU with tensor
H/W cores
Memory 32 GB 256-Bit LPDDR4x
#1, 2 CAM | Intel Realsense D435l
Manipulator | 6-DOF ZEUS-ZERO
S/W | CNN model | YOLOV3

8 9. YOLOW3 #E éﬂP
Fig. 9. Results of YOLOV3 detection
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Rotation angle of the object ()

0 [0][4]0 ]3] s
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Step success rate(%) success rate(%)

eye-to-hand | 100 | 96 % | 100 | 100 | 100

eye-in-hand | 100 | 100 | 100 | 100 | 100 | 100

Total 100 | 9% | 9% | 100 | 100 | 100
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