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This thesis introduces Reconfigurable Intelligent Space (R+iSpace) that can solve the device's
spatial constraint problem in conventional intelligent space (iSpace). iSpace provides many kinds of
services to user in it. For achieving its goal, many kinds and numbers of devices are installed in the
space. Through the input devices, iSpace recognizes the spatial situation and users’ demands. Then,
the agent robots and the output devices provide physical services and informational service to the
users. For the successful service provision, the target user should be placed in the coverage of device
and he/she should face appropriate direction. However, the spatial situation can be changed
frequently. As a result, to solve this problem, all kinds of devices should be installed to everywhere

for the consistent high-quality service provision. However, it is an unfeasible solution.

R-+iSpace can solve the problem by rearranging the devices. Each device is mounted on the wall
climbing robot, called mobile module (MoMo), and MoMo can rearrange itself according to the
spatial situation. This thesis discusses three related essential research topics for achieving R+iSpace.
First, the suitable mechanical structures of MoMo are discussed. There are some requirements of
R+iSpace, and these requirements can be satisfied by the suitable mechanical structure of MoMo.
This thesis introduces the mechanical structure of three prototypes of MoMo. The experiments for
verifying MoMo's mobility were performed. Second, this thesis discusses an appropriate location for
device. The successful service provision can be achieved when the device is located in the
appropriate area according to situation. This thesis proposes the algorithm for the best effort location
of device, and it is verified by simulation experiments. Third, the method of path generation without
collisions and deadlock situations is discussed. Since there are more than one MoMo in the same
field, in order to avoid collisions and deadlock situations, the robust path generation method is
required. A multiple layer structure path generation algorithm is proposed. The proposed method is

verified by simulation experiments.



