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RPL: A Robot Programming Language Based on Reactive Agent

TIAN Chang-hai YANG Shuo CHEN Yin MAO Xin-jun
(College of Computer, National University of Defense Technology,Changsha 410073, China)

Abstract Robots situated in open environment are expected to be context-aware and autonomous, to support concurrent
behaviours,and to react to external stimuli in a timely manner, To program such robots,a robot programming language
is required to explicitly represent environmental factors, support decision-making and concurrency, specify temporal,
special and physical relations among robot behaviours, and prioritize concurrent robot behaviours to avoid collision.
Agent-oriented programming (AOP) provides a new solution to robot programming by taking software units as autono-
mous agents. Based on the requirements for robot programminges language, agent-oriented programming model—RECA
and programming language—RPL based on reactive agent were proposed. RECA programming model which takes robot
software as a reactive agent consists of three elements, SensorEvent shows environmental changes; ScenarioBehaviour
are the different behaviour specifications for robots,and EventRule defines the dynamic mapping relations from environ-
mental inputs to behavioral outputs, RPL was designed to meet the needs of robot programming, by providing various
mechanisms supporting event-based programming, multi-thread programming, prioritization of robot behaviours,and dy-
namic binding of robot behaviours. We designed and implemented a programming and runtime environment for the
RPL, and demonstrated the expressiveness of RPL and the effectiveness of its runtime environment through a case study
of elder assistant robot.

Keywords Robots,Control software, Agent-oriented programming
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* SensorEvent

SensorEvent f) EBNF &85 X 1 fral.
# 1 SensorEvent #4iEk

1 {SensorEvent ) 1 =“@”(EventName) [“[”(inputParams)*“]"]
[“(” outputParams “)”]“{”(EventStatements)

2 o

3 {inputParams) . .= {inputParam) {“,” (inputParam)}
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‘ GuveryLon
BatteryCharging
T2EERFHER

T4 &K

[HelpVoice
CallForHelp

~——3 SensorEvent
# EO ScenarioBehaviour

& 4 HF SensorEvent i ScenarioBehaviour 1% [&]

FHH, T T4 JR T/ AT B —, HREILAK R
88, T2 R T MBATERBEFETHA FHARL G
W47 8 : (1) EveryHour i % 57 M 25 CheckTrash, (2)H
TrashChecked % 4= (Bl % B &7 #% ), W] suspend 7 & Check-
Trash ,join 7 A RemoveTrash ; 157 3% &b T8 52 55 B TrashFini shed
BH, quit 78 RemoveTrash, resume 75 CheckTrash, (3)
T A Y RemoveTrash Hl CheckTrash A, % ObstacleDe-
tected & 4=, HL 7% AW 1% suspend X ATAT N, join 7 AL &4
AvoidObstacles & & 58 B Bl AvoidObstacleFinished % 4=,
Blas A quit 7T RS AvoidObstacle, resume Z B suspend 3
T8, T3 3% F 8 SensorEvent & &3, #h i £ 33 {i Battery-
Low, B[Rk THFIT R (1) VoiceWarning, 3k #&
HIHLEE A & ! “BatteryLow” i 18 3 % % ; (2) BatteryChar-
ging, FRAEHIHLEE N GR B “IsE " FE . BT R IR R
1T. ERESBATH ZEEEFEH — LB SR AR .
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# 4 EventRule 8%

# (< (Batteryl.ow, HelpVoice) ) @Every9AM
{
join $ RemindTakeDrug;
}
# (<Z(Batteryl.ow, HelpVoice) ) @EveryHour
{
join $ CheckTrash;
@ TrashChecked
{
suspend $ CheckTrash;
join $ RemoveTrash;
@ObstacleDetected
{
suspend $ RemoveTrash;
join $ AvoidObstacle;
}
@ AvoidObstacleFinished
{
quit $ AvoidObstacle;
resume $ RemoveTrash;

'

//TL%T

//T2 T

}
@ TrashFinished
{
quit $ RemoveTrash;
resume $ CheckTrash;
@ObstacleDetected
{
suspend $ RemoveTrash;
join $ AvoidObstacle;
}
@ AvoidObstacleFinished
{
quit $ AvoidObstacle;
resume $ RemoveTrash:
}
}
@ObstacleDetected
{
join $ AvoidObstacle;
}
}
# (< (HelpVoice) > (Every9AM, EveryHour) ) @BatteryLow //T3
{
join $ VoiceWarning;
}
# (<Z(HelpVoice) > (Every9 AM, EveryHour) ) @BatterylL.ow
{
join $ BatteryCharging;
}
# (>>(Every9 AM, EveryHour, HelpVoice) ) @HelpVoice //T4
{
join $ CallForHelp;
}
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