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Abstract: In this study, we propose a novel industrial robot system that can revise its own work by 
taking autonomous decisions and perform picking and placing tasks automatically. This system 
measures industrial robots and objects manipulated in the working space of the robots in real time by 
using single RGB-D cameras. The system recognizes the objects in the working environment of the robot 
precisely and plans the motion of the robot using static maps. We developed a prototype of the system 
with one RGB-D camera and an industrial robot as well as an object-handling application. 

1 . Introduction 

Recently, several studies focusing on the 
sophistication of industrial robots have been conducted. 
These studies are not aimed at autonomous robots but 
rather involve coordination and collaboration with 
humans [1] [2]. In order to improve teaching and 
playback systems, which are currently the standard in 
factories, a more flexible and rapid system that can 
adapt to multi-product variable production has been 
researched [3].

In this research, we developed an automated 
picking system for working industrial robots in order 
to create an entire intelligent space around the robots. 
This system measures three-dimensional (3D) real-time 
information around an industrial robot, even if the 
targets are manipulated or if the robot is in the 
presence of a working person. The obtained 
measurement data are analyzed for the reorganization 
of the manipulated targets. All of the measured data 
are visualized on GUI. The user can thereby simulate 
the robot system. Moreover, we tested this system 
practically and analyzed the result. 

 

2 . System Overview 

In this study, the proposed system includes an 
inexpensive RGB-D camera, Kinect, and an industrial 
robot, Motoman SIA5 (Yaskawa Electric Corp.), with 
seven degrees of freedom (DOF). In addition, we use 
D-Hand (DOUBLE Research and Development Co.) as 
the end effector. The gripper is a three finger-shaped 
hand that can ex- cute a gripping operation with one 
actuator. The system is developed by using  robot 
operating system (ROS) Indigo version is used for 
integrating the system. Fig. 1 illustrates the outline of 
the proposed system. 

The system detects target objects placed on a table. 
Moreover, it enables the automatic execution of 
picking and placing tasks for the industrial robots. In 
order to achieve this, it is necessary to estimate the 
position and posture of the objects Fig. 2 illustrates the 
object detection and the creation of bounding boxes. 

We set the target position, which is determined by 
the detector, and generate the motion of the robot for 
object grasping. In this system, motion planning is 
performed using “MoveIt!”, which is a motion 
planning library based on the ROS. MoveIt! is also 
provided as a user interface for motion planning. 

Fig. 1: Outline of the system 
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Fig. 2: Result of object detection: (a) Placement of objects in 
the workspace and (b) Result of object detection. 
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Fig. 3: Static environment and the trajectory: (a) Static object 
environment and (b) Trajectory based on the 
environment 

 
 

First, we create a static object environment. Then the 
grasping posture and position are set. Finally, the 
motion planner generates a trajectory to avoid 
obstacles (Fig. 3). However, in this system, we do not 
calculate the grasping planning. Therefore, we set the 
grasping position to 10 cm above the object, and the 
grasping posture is same to the pose of the object. Fig. 
4 illustrates the generation of a trajectory for 
executing picking and placing tasks after detecting 
the working objects. 

 

 
 

 

 



 

 

 

 

Fig. 4: Motion planning for picking and placing task 
 

Fig. 5: Divided workspace 
 

Table 1: Result of the experiment 
 

Result Count Rate[%] 
Success 100 83.3 
Motion planning failure 13 10.8 
D-Hand torque limit over 4 3.33 
Grasping failure 2 1.67 
Object detection failure 1 0.833 

 

 

3 . Concerns about Practical Use 

In this study, we test the system for practical use. 
First, we divide the workspace into 6 area (Fig 5). Then 
we execute picking and placing tasks 120 times, i.e., 20 
times for each divided area. The objects are placed at 
random positions in each divided area for each trail. 
Table 1 shows the result. 

Considering the above result, we observe that 
motion-planning failure is the most prominent among 
the causes of failures. Therefore, in the future, we 
should try various motion-planning algorithms that 
are more successful than the present one. 

This study aims to improve the coordination and 
collaboration of robots with humans. Therefore, it is 
necessary to install more sensors to obtain more 
information. If there are insufficient sensors for detecting 
unexpected events, such as intrusion into the operating 
space of the robot, the robot might drop the grabbed 
object. However, if the number of installed sensor 
(Kinects) increases, the time required for merging the 
point clouds from each Kinect increases. Therefore, the 
calculation time (time required for merging point clouds 
from each Kinect) increases significantly. 

To achieve the aim of this study, using a humanoid 
robot is an appropriate solution. A humanoid robot is 
already introduced as the control interface, and users 
can reprogram the industrial robot in the system by 
talking to and touching the humanoid robot (Fig. 6) [3]. 

Fig. 6: Concept of the coordination and collaboration with 
humans 

 

Fig. 7: Example of the application 
 
 
Therefore, we have used that concept in this study. Fig. 
7 shows an example of the application. 

 

4 . Conclusion 

In this study, we propose an industrial robot that 
can perform picking and placing tasks automatically. 
Moreover, we present a system for industrial robots 
that does not require any skilled operators, and the 
operation of the system is autonomous. Further, it is 
possible to apply this method to other robots because 
this method uses open source software (ROS). 

 

References 

[1] C. Liu and M. Tomizuka, “Algorithmic safety 
measures for intelligent industrial co-robots,” 
2016 IEEE International Conference on Robotics 
and Automation (ICRA), Stockholm, pp. 3095– 
3102, 2016. 

[2] L. Johannsmeier and S. Haddadin, “A hierarchical 
human-robot interaction-planning framework for 
task allocation in collaborative industrial 
assembly processes,” in IEEE Robotics and 
Automation Letters, vol. 2, no. 1, pp. 41–48, Jan. 
2016. 

[3] R. Kabutan, R. Tanaka, S. Oomori, M. Morita, E. 
Inohira, K. Yoshida, H. Ohtake, and T. Nishida, 
“Development of robotic intelligent space using 
multiple RGB-D cameras for industrial robots” 
Proc. of ICT-ROBOT, ThBT3.2, Busan, Sep. 8, 2016. 

 

 

   

   

Touch panel 


