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Abstract An intelligent service robot is a robot that monitors its surroundings, and then provides
a service to meet a user's goal. It is normally impossible for a robot to anticipate all the needs of its
user and various situations in the surroundings ahead, and to prepare for all the necessary functions
to cope with them. Therefore, it is required to support the self~growing capability by which robots
can extend their functionality based on users’ needs and external conditions. In this paper, as an
enabler of the self-growing capability, we propose a method that allows a robot to select a
component-composition pattern represented in an architectural formicalled a sub-architecture}, and to
extend its functionality by obtaining a set of software components that are prescribed in the pattern.
Sub-architecture is selected and instantiated not only based on the functionality reguired but also
based on quality requirements of a user and the surrounding environment. To provide this method, we
constructed a quality-attributes~in-use ontology and developed a brokering mechanism that matches
quality requirements of users and surroundings against quality attributes of sub-architectures. The
ontology provides the common vocabularies to represent quality requirements and attributes, and
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enables the semantically-based reasoning in matching and instantiating appropriate sub-architectures
in supporting services to users. This ontology-based approach contributes to provide a great
flexibility in extending robot functionality based on available software components, and to narrow the
gap between users’ quality requirements and the quality of the actual services provided by a robot.

Key words :
Software quality attributes
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Action List Explanation
ATRANS Transfer a relationship
e.g. give, have, etc.
PROPEL Apply physical force to an object
e.g. push, spray, etc.
PTRANS Transfer of physical location of an
object
e.g. move, is in, etc.
INGEST Ingest an object by an owner
e.g. eat, drink, etc.
MBUILD Mentally make new information
e.g. decide, want, want to know,
become, is, find, ete.
Action Ontology

Action

ATRANS

PROPEL

PTRANS INGEST
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Quality Attributes In Use Ontology

QAsin Use

Satisfaction

Safety

Speed Accuracy

Carefulness

Reliability
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Navigation' S4-&
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System navigation={
Cemponent Coordinator = {
ports {localizerrequest,
pathplanerrequest,
mapbuilderrequest,
motioncontrolrequest}
properties (rdfsoume string =
“hitps/ [ serbots.dou.sekr/ componeniz#Coordinators
actionN um : integer=; priority : integer=}}
Component Localizer={
ports send;

,properties {rdfsource : string=
“hitp:/ / sembots.inisacke/ comporens#locaiizer”})
Component PathPlaner={
portssent;
properties {rdfsource : string =
“http:{ / sembots.icu.acke/ compornerds#PathPlaned”)
Companent MapBuilder={
ports send;
roperties {rdfsource : string =
hittp: //gem’i: {< rf 5 tar'’}
Component MotiorControl={
ports send;

% erties {rdfsource ; string =
hitps, f/sem 04, |eu ackr/ cornponents#MotiorControl’;

edgepoint: beolean = true;}
Connector LoclizerRequest={ Role { request; response } }
Connector PathRequest= { Role { request; response } }
Connector MapBuilderRequest= | Role { request; response } }
Connector MotionControlRequest = { Role { request; response } }

Attachments {
di U £ to LocalizerRequest.request

Locali g " to Coordinat p

MotionControlRequest.resp to Coornidat y treq }
Properties {
T Nadigation=HighBpsed T

Path Plan=Rough

Map Build= Sophisticated

“Memory: require'ment(Min walue)= 20Kb!

; . - CPU Requirertient{ Average Value) = 1000 MIPS
} ‘Bandwidth Requirement{Min Value} = 100Kbps
Response Tnme(Avemge Value) = 160 msec.
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