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Modular component-based robot systems require not only an infrastructure for component management, but also
scalability as well as real-time properties. Robot Technology (RT)-Middleware is a software platform for such
component-based robot systems. Each component in the RT-Middleware, so-called “RT-Component” supporting
particular robot functions, is based on Common Object Request Broker Architecture. Unfortunately, RT-Middleware
cannot manage real-time information such as periods to guarantee real-time properties. This paper presents the
real-time extension of RT-Middleware, which improves real-time performance than conventional RT-Middleware.
Our real-time extended RT-Middleware manages the extended RT-Components, which can manage one or multiple
tasks with same or different periods. Moreover, we add real-time information to General Inter-ORB Protocol packets
for scheduling packets by priority. Experimental evaluations show that our real-time extended RT-Middleware

improves schedulability than conventional RT-Middleware.
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Fig. 1 RT-Middleware usage example for wheel robot
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Fig. 2 Architecture of RT-Component
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Fig. 3 Architecture of Extended RT-Component
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Fig. 4 Extended GIOP packet
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1. recv_packet(buffer);

2. repeat

3. task info = get next task info(buffer + offset);
4. msz = task info.msz;

5. offset +=20; /* size of ExTaskInfo */

6. packet=get next packet(buffer + offset, msz);
7. enqueue_request(packet, task info);

8. offset = offset + msz;

9. until end of buffer

10. req = dequeue_request();

11. execute(req);

Fig. 5 Pseudo code of unmarshaling extended GIOP packet
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void svc(vector <ExTask>& task) {
int 1, j;
for (1=0;i<LCM; 1+=GCD) {
for (j = 0; j < task.size(); j++) {
if (i % task.at(j).period) == 0) {

execute(task.at(j).task _id);

wait();

Fig. 6 Execution of periodic tasks in extended RT-Component
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void execute(int task id) {

switch (task_id) {

case DETECT _OBJECT:
detect_object();
break;

case SELECT ROUTE:
select_route();
break;

case CONTROL MOTOR:
control_motor();

break;

void create(Exmanager* ex_mgr) {
vector<ExTask> task;
task.push_back(ExTask(500000, 60000, DETECT OBIJECT));
task.push_back(ExTask(20000, 500, SELECT ROUTE));
task.push_back(ExTask(1000, 30, CONTROL MOTOR));
ex_mgr->createComponent(“EXRTC”, task);

}

Fig. 7 Example of creating extended RT-Component for wheel robot
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Fig. 8 Example of executing periodic tasks for wheel robot
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