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Abstract 

In this paper, a motion planner is designed and implemented for of a mobile manipulator to travel to a spot for 
grasping of an object. In this work, the probability of successful grasping inside the workspace of the robot arm is 
used for grasping planning. A vision SLAM system is combined with reachability calculation to figure out the 
grasping position. Using a laboratory dual-arm robot, we conducted experiments in different conditions to verify 
the effectiveness of the developed system. 
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1. Introduction 

Mobile manipulation technologies have been developed 
rapidly in recent years. It has been expected that various 
robots will come into our everyday life for living aids. 
In order to help people with housework, a robot needs to 
be equipped with many abilities such as communication, 
navigation, grasping and object recognition. Therefore, 
developing a mobile manipulator which is able to move 
and handle objects such that it can support people in a 
home setting deserves urgent attention. 
Cosero1 has achieved notable success in 
RoboCup@Home contests for its mobile manipulation 
performance. It localizes objects and plans path based 
on a 2D occupancy grid map constructed from multiple 
3D scans of the environment2. Collision with obstacles 
can be avoid using the map, even though it cannot 
perceive an obstacle with current sensor’s view. PR23 
processes sensory data from 3D visual sensors in point 
clouds. Multilayered 2D costmaps and a layered 

representation of the robot body are used to reduce the 
possibility of collision4. In the work of Stulp et al.5, 
through experience-based learning, the robot first learns 
a so-called generalized success model which 
distinguishes among positions from which manipulation 
may succeed or fail. The model is used to compute a 
probability distribution that maps positions to a 
predicted probability of successful manipulation, taking 
into account the uncertainty of the robot and object’s 
positions.  
A key factor of mobile manipulation design is that a 
suitable pose of the mobile robot needs to be obtained 
through navigation in order to conduct object 
manipulation. One possibility is simply to travel from 
the current position to a position such that the target 
object is reachable, as depicted in Fig.1. As shown in 
Fig 1(a), the object is placed in front of the table, where 
an obstacle exists to influence the grasping. In this case, 
the object might not be successfully grasped due to the 
limited workspace of the robot arm. However, if the 
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