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( A Communication Framework for the Robotic Mediator collaborating
with Smart Environments )
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Abstract

In order to enable network robots to effectively collaborate with smart environments, it is crucial that various types of
heterogeneous device platforms can communicate each other in flexible and efficient manners. Most of existing software
platforms for network robots adopted general-purpose middlewares such as CORBA, which are not suitable to the
communication between robots and smart environments due to their heavy size and complexity. Moreover, they do not
provide network robot-specific features. Therefore, we propose a new TCP-based Remote Method Invocation framework.
We devide the middleware into two layers 1. e. transport layers and rmi layers and provide key features to each layer so
that network robots can effectively communicate with various devices in smart environments.

Keywords : Smart Environment, Robotic Mediator, Network Robot, Communication Framework, Protocol
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environments.
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. interface PrimitiveInterface {
void funcvoid():
byte funcByte (byte v):
int funcInt(int v);
short funcshort (short v);
long funcLong (long v):
float funcFleoat(float v);
double funcDouble (double v);
boolean funcBoolean (boolean v):
string funcString(string v);
binary funcBinary(binary v);
stream funcStream(stream v);

=
Fig.
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4. An interface definition with primitive data types.

enum XyzEnum {
ONE, TWO, TREE,
I

value XyzValue {
double fieldl;
string field2;
XyzValue field3;
XyzEnum field4;
Ti

event XyzEvent {
int propl;
binary prop2;
XyzValue prop3
}i

exception XyzException;

interface ¥yzInterface {
void funcThrows () throws XyzException:

}

interface UserDefinedInterface {
XyzEnum funcEnum(XyzEnum V) ;
XyzValue funcValue (XyzValue v);
XyzEvent funcEvent (XyzEvent v);
XyzInterface funcInterface(XyzInterface v);

}

a3
Fig.
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5. An interface with use-defined data types.
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Table 1. Test environment for performance evaluation.
cpu Intel Core 15-2500 (3.3GHz, 4-core)
ram DDR3 8GB
server stroage 120GB SSD 1EA
ethernet Intel Gigabit Network Connection
0S MS Windows7 Enterprise 64-bit
cpu Intel Core 15-2500 (3.3GHz, 4-core)
ram DDR3 8GB
client stroage 120GB SSD 1EA
ethernet Intel Gigabit Network Connection
0s MS Windows7 Enterprise 64-bit
network LAN 100 based Ethernet
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Table 2. Result of binary message encoding.

g 23

2= Planet RMI CORBA
FON | APEEms) | HEEEms) | AEEE(ms)
1 0.085 0.119 0.197
2 0.100 0.060 0.213
3 0.096 0.068 0.158
4 0.100 0.073 0.214
5 0.117 0.085 0.277
6 0.129 0.105 0.316
7 0.134 0.115 0.382
8 0.145 0.134 0.434
9 0.159 0.146 0.488
10 0.166 0.159 0.549
11 0.177 0.160 0.613
12 0.187 0.177 0.654
13 0.196 0.196 0.709
14 0.207 0.196 0.774
15 0.217 0.217 0.905
16 0.224 0.254 0.922
17 0.234 0.260 0.967
18 0.246 0.269 1.046
19 0.257 0.288 1.097
20 0.268 0.297 1.200
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Fig. 6. Encoding of binary message.
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Table 3. The bandwidth occupancy of BLOB.

Binary 27] Planet RMI CORBA
(kbyte) APEEms) | AHEEms) | AHEE(ms)
1 0.39 0.13 0.46
2 0.39 0.13 0.46
4 0.39 0.13 0.47
3 0.38 0.12 0.46
16 0.37 0.14 0.47
32 0.38 0.13 0.46
64 0.36 0.12 0.47
128 0.38 0.13 0.46
256 0.37 0.11 0.46
512 0.36 0.11 0.46
1024 0.35 0.11 0.47
2048 0.33 0.1 0.47
4096 0.33 0.11 0.46
045 Ww_‘_‘_r/‘_*-*ﬂ
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Fig. 7. The bandwidth occupancy of BLOB
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Table 4. Result of stream data support.
2 2] 2 (byte/ms) Planet 28X 7Hms)

131 0.8

227 0.79

248 0.79

291 0.8

339 0.79

406 0.63

506 0.79

672 0.63

997 0.64

1,934 0.63

69,905 0.64

X 2| Al Zkms)

291 339

2|5 E(byte/ms)

406 506 1,934  §9,905

a8l 8. AEZ Hole X¥
Fig. 8. Support of stream data.
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10. User following in the living room
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Fig. 11. User following in the bedroom.
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