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Abstract: Modularization of robot components is a key technology for the efficient construction of
robot systems. Middleware for the robot system is necessary to establish the modularization. We
have been developing such kind of middleware as RT middleware. This paper introduces an
application for a manipulator control system with our RT software component framework.
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Fig.1 Archtecture of RT component

1: module RTM {

2: // Data type definition
3: struct Time {

4: unsigned long sec; // sec
5: unsigned long nsec; // nano sec
6: }i

7 typedef float Float6[6];
8:

struct TimedFloat6 {

9: Time tm;

10: Float6 val;

11: Y

12: -----

13:// Interface definition

14: enum ReqType {once, repeated};

15:

16: interface InPort ({

17: void put (in any value);

18: readonly attribute string name;

19: readonly attribute CORBA::TypeCode port type;
20: }:

21:

22: interface OutPort{

23: any get();

24: boolean subscribe (in ReqType r type,
25: in InPort i port);
26: boolean unsubscribe (in RegType r type,
27: in InPort i_port);
28: readonly attribute string name;

29: readonly attribute CORBA::TypeCode port type;
30: }:

31:

32: typedef sequence<InPort> InPortList;
33: typedef sequence<OutPort> OutPortList;
34:

35: interface RtComponent {
36: void on();

37: void off ();

38: InPortList in ports();
39: OutPortList out ports();
40:  };

41:};

Fig.2 IDL for RtComponent
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Fig.3 Structure of a manipulator servoing system
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Fig.4 Function of the servo RTC
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Obtain sensor data
nittaFts->forceAtFsInFs (frc);
for (int i = 0; 1 < 6; i++)

parent->out val.val[i] = frc[i];
get time (&parent->out val.tm.sec,

&parent->out val.tm.nsec);

parent->any buf <<= parent->out val;
parent->o port i->put(parent->any buf.in());
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Fig.5 Main part of the sensor component

: RTM::TimedFloat6 * tmp;

: parent->any buf = parent->sen port i->get();
parent->any buf >>= tmp;

: parent-> sen val.val = tmp->val;

: parent->any buf = parent->ref port i->get();
parent->any buf >>= tmp;

: parent-> ref val.val = tmp->val;

: // Control algorithm

for (int i=0; i < 6; 1i++)

10: parent->out val.valli] =

11: gain[i] * (parent->ref val.val[i]

12: + parent->sen val.val[i]);
13:get_time (&parent->out val.tm.sec,

14: &parent->out val.tm.nsec);
15:parent->any buf <<= parent->out val;
l6:parent->0 port i->put (parent->any buf.in());

O 0~Jo U WN -

Fig.6 Main part of the controller component

: RTM::TimedFloat6 * tmp;
: float outVel[6];
: parent->in buf = parent->cnt port i->get();
: parent->in buf >>= tmp;
outVel = tmp->val;
: for (int 1 = 0; 1 < 6; i++) { // Limitter
if (outVel[i] > limitter([i])
outVel[i] = limitter[i];
else if (outVel[i] < -limitter[i])
outVel[i] = -limitter[i];

PO oo -Joords WN -
O es se ee .

11:}
12:m palib->orderVelocity (outVel); //Control Arm

Fig.7 Main part of the actuator component
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1: RTM::OutPortList var opl = m sen->out ports();
2: RTM::OutPort var op_sen = opl[0];

3:

4: RTM::InPortList var ipl = m mot->in ports();
5: RTM::InPort var ip mot = ipl[0];

6:

7: ipl = m cnt -> in ports();

8: RTM::InPort var ip cntO = ipl[0];

9: RTM::InPort var ip cntl = ipl[1l];

10:0pl = m _cnt -> out ports();
11:RTM::OutPort var op_cnt = opl[0];

12:

13:ip 1list[0]=ip cntl;

14:

15:0p sen->subscribe (RTM: :REPEATED, ip cnt0.in());
16:0p_cnt->subscribe (RTM: :REPEATED, ip mot.in());

Fig.8 Connection part of servo component
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