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Basic Study on Element Administration in Robotics Middleware
-A first approach using Role Definitions-

Arturo E. CERON LOPEZ and Edwardo F. FUKUSHIMA

Tokyo Institute of Technology, aceron@robotics.mes.titech.ac.jp, fukusima@mes.titech.ac.jp

This article proposes a novel method for the administration of elements in robotics middleware according to
their given Role Definition, which contains information about the element type, the functions that the element can
perform, as well as the inputs and outputs related to it. By looking at the available elements and their classification
based on their Role Definition, the elements can be managed. In order to test this method, an implementation that we
named as Interface for Administration by Roles (IAR) is realized; it becomes the intermediary between element
connections. The IAR can be used in the OpenRTM-aist platform as an RT-Component.
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1. Introduction

Standards for service robots have been discussed over
the last years. The current standard approach is to use
middleware for robotics.

By definition, a middleware consists of a set of services
that allow many processes to run on one or more
machines and to interact with each other. Various
middleware for robotics have been developed in the
recent years, from these available middleware, Robotics
Technology Middleware (RTM) [1], Robot Operating
System (ROS) [5] and Yet Another Robot Platform
(YARP) [2] are popular for use in service robots.

Some robotics middleware platforms such as RTM, are
based on CORBA (Common Object Request Broker
Architecture) [4] standard defined by OMG, software
elements are regarded as RT-Components (RTCs), which
generally are programs designed to perform a certain task
(e.g. read joystick, process images, and produce speech).
RTM standardizes the way in which the RTCs should
behave and communicate between each other, data-types
are also defined, among other things.

The Universal Plug and Play (UPnP) [6] architecture
with some additional features has also been suggested to
be used as robotics middleware.

2. Obijective

The RTM standard helps to make the development of
robot software easier and in some cases more feasible.
Developers can create independent specialized programs
in the form of RTCs and let them interact with each other,
while all run at the same time as different processes.

However, RTM standard does not provide a definition
for the role of elements, leaving the following question:
Which role does each element play in the operation or
action done by the service robot?

The lack of a definition of role for the elements can
lead to a poor or wrong administration of the available
elements, translating into less pleasant programming
experience for the final user, since some background
knowledge about the way the element operates is needed.

The objective of this study is to propose a novel
method for the administration of elements in robotics
middleware using their given roles; we call it
Administration by Roles. As for the method

implementation, we named it Interface for Administration
by Roles (IAR). This article takes RTM for discussion.

3. Administration by Roles

Our proposed method first classifies the elements
according to their specified Role Definition, which is
assumed to be already given (by the programmer, vendor,
etc...) and can contain description information about the
element type, the kind of basic actions or functions that
the element can perform, the kind of data needed as input
and generated as output; then according to this
information, element connections, statuses and other
features are managed,; this is implemented in the IAR.

For building a service robot system, classical (Fig. 1)
and proposed (Fig. 2) approaches can be compared.

The classical approach has generally 4 main parts: input,
function, output and feedback; each one represented with
elements having input and output ports. In robotics
middleware, these elements are connected directly to
each other, delivering data from output ports to input
ports; the elements decide when and how to send data.
Here, the user should decide the connections between
ports and then connect manually each output port to the

correct input port.
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Fig. 2 Proposed approach for service robot systems.



In the proposed approach, the 4 main parts can be the
same as in the classical approach. However, connections
between ports are not to be directly made between
elements, they are to be connected through the 1AR, thus
elements with output ports should deliver and report data
to the IAR, then data is to be delivered by the IAR to
other elements that possess input ports.

Then the 1AR, when set by the user, can receive all the
output data from all the elements, this data is processed,
formatted and organized by the 1AR, then it is sent to the
elements that may need it. To do this, the IAR manages
the features of the elements, like performing the task of
connecting their ports automatically and dynamically.

4. Implementation Example

An example of the IAR for building a service robot
system is shown in Fig. 3, where it can be seen that the
IAR is located between the communications of each
element, encapsulating the function elements.

The basic internal structure of the 1AR is composed of
a set of databases for the data coming from the elements
and the data to be sent to other elements inside the system,
an algorithm which helps to process the data, and
algorithms to classify the elements and to manage their
features; it could be regarded as a virtual user since it can
perform similar administrative operations as a real user.

However, the IAR is not limited to the mentioned tasks
and could do as much as the libraries in which it is based
allow (e.g. modification of element configuration
parameters, element resetting on error, etc...).

It is to be noted that the definition of the 4 main parts
presented here for a service robot system are an
application example and does not limit the number of
parts or stages involved in the system. However, the Role
Definition can be an aid to define the number of parts or
stages involved in the system.

4.1 Implementation on RT-Middleware

To test the IAR, an omnidirectional platform is used
(Fig. 4); the test implementation (based on CORBA and
RTC libraries) was made in the form of RTC for use in
the OpenRTM-aist platform (Fig. 5); the IAR becomes
the intermediary between element connections.

5. Discussion and Conclusion

As presented in this article, a method of administration
using role definitions can help to solve the element
administration issue in robotics middleware.

As an example, by looking at the available elements
and their classification based on the Role Definition, the
elements can be connected automatically, where the 1AR
is the intermediary between element connections. A
question remains about how much the IAR will delay the
data transmission  between elements. However,
preliminary results show that the introduced time delay
does not affect element’s normal operation.

We think that when the final user is not familiarized
with robot technology, the IAR can improve user’s
experience by focusing more on the desired application.
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Fig. 3 Example of 1AR for service robot systems.
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Fig. 5 Implementation of the IAR as RTC.

As future work different scenarios are to be studied
with various kinds of inputs, functions and outputs; also
response time issues are to be analyzed.
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