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This paper proposes a Spinning Sensors programming toolkit which realizes a
robotic sensor node mechanism comprised of a sensor node and a robotic actu-
ator node such as a motor or a mobile robot. To realize a robotic sensor node,
we need to realize not only the collaborative utilization of arbitrary sensors and
actuators but also analysis of sensing area and time. We stated these prob-
lems as spontaneous coordination realization problem and sensing area analysis
problem. The Spinning Sensors toolkit provides the mechanism of device coor-
dination, data processing, and management of tempo-spatial model of robotic

sensor nodes. By using this toolkit, the programmers are able to create applica-
tion software using the robotic sensor nodes. In this paper, we discuss a robotic
sensor node model and design and implementation of the toolkit. We introduce
two kinds of applications using the toolkit: environment monitoring and sen-
sor controlled robot. The experiments using the robotic sensor node and the
toolkit are conducted to evaluate and measure the possibility, performance, and
practicality of a robotic sensor node mechanism. The Spinning Sensors toolkit
overcomes both spontaneous coordination realization problem and sensing area
analysis problem and increases sensing space and accuracy of a sensor node.
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Table 1 Examples of robotic sensor application.
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Table 2 Classification of sensors characteristics.
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Table 3 Classification of actuators characteristics.
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Fig.1 Examples of enlargement of space model.
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Fig.3 Translatory: parameters for space model.
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Fig.4 Parameters for time model.
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Fig.5 Time model: mobile sensor and object.
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Fig.6 Spinning sensors toolkit software architecture.
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Table 4 List of supported sensors and actuators.

oo ooo oo goooood oo ooo
Sensor TECO uPart 1) light, temperature, movement UpartSensorImpl 117 0 2.83KB
Sensor LEGO Mindstorms 2) light, sound, ultrasonic, touch MindstormsSensorImpl 82 0 2.18KB
Sensor Phidgets 13) temp, light, rotation, slider, etc. PhidgetsSensorImpl 98 0 2.22KB
Sensor Phidgets RFID 13) RFID reader and tags PhidgetsRFIDImpl 1350 2.70 KB
Robotic Actuator LEGO Mindstorms motor MindstormsActuatorImpl 107 O 2.81 KB
Robotic Actuator Phidgets motor PhidgetsActuatorImpl 126 O 2.94 KB
Service Component Aviosys IPPower power control IpPowerlmpl 62 0 1.68 KB
Service Component JFreeChart graph viewer DataViewerImpl 194 0 5.95 KB
Service Component Apple Quicktime movie player VideoControllerImpl 570 1.46 KB
05 OO000OOOOOOODOOOO
Table 5 Examples of implemented applications.

ooooooooo oo goooood gooooo oo ooo

goooooooo gooooooooooooooo EnvMonitoring Sensor O Motor O Chart 150 O 4.89KB

oooooooo oooooooooooo SensorControlRobot Sensors 0 Robot 183 0 5.23KB
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public class UpartSensorImpl extends
SensorManager{
public uPartImpl(){
//API 0000000000000
api = SpinningSensorsAPI.getInstance();
}
public void setCurrentParam(){
//000000000000000O0
this.setParam(SpinConstants.LIGHT, light);
}
public void dataParse(byte[] data){
//0000000000vwPart 0000000000000
if ((data[52]) == Integer.parselnt
(this.getId() .getName()) ) {
tempe = (data[62]&0xFF);
}
}
public void action(ActionState state) {
//00000000000
while(true)q{
socket.receive(packet);//uPart 000000000 DO0O
received_buf = packet.getData() ;
dataParse(received_buf);
this.setCurrentParam();
api.updateNode(this);//000000000000O0

07 0J00ooooooooo
Fig.7 Sample code of sensor implementation.

gooooooooooooooooooooooobooboooooobooboooooobooboo
00000000 00000000O0OO00O0OD0ODO0O00000000 updateOOODODOO
gooa

3.1.3 0 0O O

2000000000000 0D00DO00O00DOODOOOODOODOOOOODOODOO
oono
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public class EnvMonitoring extends
FusionManager{
public static void main(String[] args) {
SpinningSensorsAPI api =
SpinningSensorsAPI.getInstance();
//000000000000000000
SensorManager us =
api.getNodeInstance ("UpartSensorImpl");
us.action(new ActionState());
api.registerNode(us);
//0000000000000O0COO00O00O
ActuatorManager pa =
api.getNodeInstance ("PhidgetsActuatorImpl");
api.registerNode(pa) ;
//0000000000000C0O0000O0COOO
FusionManager em =
api.getNodeInstance ("EnvMonitoring") ;
em.setId("realtime measurement");
em.addRelatedNode (us.getId());
em.addRelatedNode (pa.getId());
api.registerNode(em) ;
}
public void update(NotifyMessage message) {
//0000000000000000O0ODOO00O0OOOO00OO0OODOODOOOODD
ooo
}

}
o /

08 0O0OO0O0OO00OO0OO0O0O0O0OO0O

Fig.8 Sample code of fusion implementation.
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06 ODOOODOOOOO
Table 6 Implementation of space time model.

ooooooo 00000000000 0000000000 | 00000
0ooooooooo oooo oooo ooooooo (1)
nfufalulalulsluls! oooo oooo 0000000 (2)0(3)0(4)
000000000000000 | 000 oooo 0oooooo (5)
000D0D00000000000 | 0000 oooo 0000000 (6)0(7)
oooooooo ooo 0000000000 | 0000000 (16)
oooooooo oooo 0000000000 | 0000000 (17)

//000000000000D0O0DOO0O00O0OoooO
sensor.setParam(SpinConstants.L-MAX, 220);
sensor.setParam(SpinConstants.L-MIN, 0);

//000000000000o000o0o0o0o0ooooo
sensor.setParam(SpinConstants.ANGLE, 140);
//000000000000000000000O0O0OOOOOO0
actuator.setParam(SpinConstants.DISTANCE, 50);
//000000000000o0o0o0o0oo0o0ooooo
fusion.getParam(SpinConstants.SPACE) ;

09 O0oOooOoOO0OOOoO0oo

Fig.9 Sample code of function implementation.
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