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A Model-Based Interface to Cloud Services for Intelligent Service Robots
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ABSTRACT

Service robots providing services according to user's needs in dynamically changing environments should be able to utilize external
services such as cloud services. Cloud services are, however, changing and expanding continuously and thus the interface to the services
must be general and flexible to adapt to the changes of the functionality and data of the services. In order to facilitate the adaptation
of the interface to the changes, a model-based general interface to various cloud services is proposed. In this approach, a general and
extensible interface is realized by defining standard service profiles that can be easily extended to adapt to the changed services.
Experiments with intelligent service robots show satisfying results exhibiting flexible adaptations to new or changed external services.
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Fig. 2. Nelson’s Taxonomy Model

Cloud Argument

!

xsd:anyURI

argumentBindingProperty

Cloud Response

hasCloudResponse

i

argumentBindingProperty

Cloud Service
is-a
Cloud Argument
Cloud Software
", -a .Calendar
Geolnfomatics ‘ e Events Remove
Senvice Calendar Service =220 . [ e
' .. Events Update

is-a

/ ~ is-a
Short Term sa is-a
Forecast ; Calendar
/ Events Get
Calendar Calendar
Events Make Events Check

Fig. 3. Cloud Service Model Ontology

i

is-a

Table 1. Cloud Service Model Specification

Name Description Type
serviceURL Cloud Service URL String
Linkage Target Service's HTTP .
method Method String
rotocol Service Protocol Data Model Protocol
p (will be explained later on) Model
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Fig. 4. Cloud Authentication Model Ontology
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Name Description Type
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Name Description Type
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}
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Table 10. Google Calendar List Request-Response Data Spec

KMA Forecast

Name Google Calendar
{ “type”:“object”,
“properties”:{
“calendarID”:{"type”:“string”},
“start”:{"type”:“object”,
“properties”:
{*dateTime": “#start"}
Resource Event \ N/A
“end“:{"type”:“object”,
“properties”:
{*dateTime": “#end"}
I3
“summary”:{"type”: “string”}}}
GET:
GET: . .
URL . http://newsky2.kma.go.kr/service/VilageFrcstDs
https://www.googleapis.com/calendar/v3/calenda . ) N
Schema pthDocInfoService/WidGeneralWeatherConditio
rs/$calendarID/events
n
URL Mapping : URL Mapping :
key : $calendarID, key : stnld
Cloud Argument Y ) Y )
System Mapping : Body Mapping :
name - calendarID, isFixed : false name - stationld, isFixed : false
Request OAuth?2
{*provider” : “google®, “api key” : “*api key*’,
“api secret” : “*api secret*’,
Authorization | “scope” : APIKey(*api key*")
“https://www.googleapis.com/auth/calendar.event
s.
readonly’}
Robot Message
. | 8 QUERY:(CalendarEventsList calendarID) QUERY:(WeatherAnnouncement stationld)
xample
{“type” : “object”,
“properties” : {
“response” : {
‘type” : “object”,
« e . “properties” : {
{ “type” : “object’, p“ P »
. iy body” : {
properties” : { « o e . m
y type” : “object’,
Body items” : { « .
. , properties”:{
Schema type”:“array’, »
" . items” : {
items :Event « w o e 1. »
W type” : “object’,
Response “properties”:{
“item” : {
“type”:“object”,

“properties”:{
“wiSv1”:"string”

{*Body Mapping” :

{name :

Example

(ScheduleList (eventList (event #start #end))

“Body Mapping” : {name : items, type : Event}, |response.body.items.item.wfSvl, type : string},
Cloud Argument |, e . . L .
System Mapping” : {name : eventList} System Mapping : {name :
WeatherAnnnouncement, isFixed : false}}
Robot Message RESPONSE : RESPONSE :

(WeatherAnnouncement announcement)
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