KIPS Trans. Softw. and Data Eng.

Vol.1

AKX "HitH
TH od

M| 718 QIBX|S StE HIOIE

1, No.11 pp.479~488

ISSN: 2287-5905 (Print), ISSN: 2734-0503 (Online)

A Specification-Based Methodology for Data Collection
in Artificial Intelligence System

Donggi Kim" - Byunggi Choi'" - Jaeho Lee'"

ABSTRACT

In recent years, with the rapid development of machine learning technology, research utilizing machine learning has been actively
conducted in fields such as cognition, reasoning and judgment, and action among various technologies constituting intelligent systems.
In order to utilize this machine learning, it is indispensable to collect data for learning. However, the types of data generated vary according
to the environment in which the data is generated, and the types and forms of data required are different depending on the learning
model to be used for machine learning. Due to this, there is a problem that the existing data collection method cannot be reused in
a new environment, and a specialized data collection module must be developed each time. In this paper, we propose a specification-based
methology for data collection in artificial intelligence system to solve the above problems, ensure the reusability of the data collection

method according to the data collection environment, and automate the implementation of the data collection function.
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Fig. 1. CREME Architecture[8]
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Table 1. Knowledge Store Protocol

NAME DESCRIPTION DATA IN DATA OUT
assert Insert knowledge (assert $GL)
to store
Query for values o
match matching the (match $GL) (b}nd.mg
. $binding)
given GL
(result
retrieve Query.for kn?wledge (retrieve $GL) | $returnGL) ||
matching a given GL .
(fail)
Delete knowledge
retract matching a given | (retract $GL) | (ok) || (fail)
GL from KS
knoﬁgg aetemtektltihin (update
update 8 8| $beforeGL | (ok) I (fail)
the given GL to $afterGL )
another knowledge atter
Subscription
function to be . .
subscribe notified when (subscribe | (subscribelD

knowledge is
inserted or updated

$rule) $subscribelD)

unsubscribe

Delete
subscription

(unsubscribe

$subscribelD ) (k) |1 (fail)

notify

A protocol to notify
when data that
satisfies the
subscription rule
is generated

(notify $GL)

JuBLLIUGIIAUT

Decision
Making

lassification,
Regression

Fig. 7. Learning Data Life—cycle of Intelligent System
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Table 2. Learning Data Profile Specification

Table 5. Trigger Example

Name Description event cyclic
ProfileID Identifier of profile “Tr'{‘gger:i { . “Trigger”: {
MissionID Mission to collect data JLype - event, “type”: “cyclic”,
predicate”: “(CurrentDanger P
Dependencies Reference relationship between profiles $Type)’ period™ 5
Predicates Predicate contains data to be collected } '
Template Template to store data
Trigger Timing to collect data u}z]to 2 Dependencies= ThE Zautolz} 24z 77|
Storage storage to store data = He7] 45t gEolt) olyeh AR TA S 7Hte R &

Az, 97 #3e S BAHEE doly & +H42 a3
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JSON ERQI0 &, key= ZEIFY 77t 23 o 4= 9L
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Table 3. Predicates Example

"predicates” : [
"(CurrentDanger $DangerType)",
"(OwnshipPosition $msgID $timestamp $Latitude
$Longitude $Altitude)"
]

Table 4. Template Example

"template" : {
"dangerType" : "$DangerType’,
"Latitude" : "$Latitude",
"Longitude" : "$Longitude”

}
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Table 6. Data generated in UAV mission

Predicate Description

GPS time

(GpsTime $msglID $timestamp $GpsTime)

(OwnshipPosition $msgID $timestamp
$Latitude $Longitude $Altitude
$GroundAltitude)

(Airdata $msgID $timestamp $BaroAltitude
$AirTemperatureM $CAS $TAS
$GroundAltitude)

(OwnshipVelocityNed $msgID $timestamp
$VelocityN $VelocityE $VelocityD)

(OwnshipAttitude $msgID $timestamp
$RollAngleM $PitchAngleM $YawAngleM
$RollAngleAhrsM $PitchAngleAhrsM
$YawAngleAhrsM)

(FlightDirection $msgID $timestamp
$FlightPathAngleM $HeadingAngleM
$ClimbRate)

(DesignatedPosition $msgID $timestamp

UAV position

Weather data

UAV velocity

UAV atitude

UAV direction

$DesignatedLatitude $DesignatedLongitude Destination

$DesignatedAltitude $DesignatedSlantRange)

(CameraGimbal $msgID $timestamp
$CameraYawAngle $CameraPitchAngle)

(ObjectRecognized $msgID $timestamp
$object]D $ObjectType $Confidence)

camera angle

recognized
object data

UAV’s current

(CurrentDanger $dangerType) danger
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Table 7. Profile Example for Danger Data

"profilelD" :
"missionID" :
"www.amad.com/demo/missionPackage/baseMission",
"dependencies” : [I,
"predicates” : [
"(CurrentDanger $DangerType)",
"(OwnshipPosition $msgID $timestamp $Latitude
$Longitude $Altitude $GroundAltitude)”
1,

"template’ : {

"profile001",

"dangerType" : "$DangerType',
"timestamp" : "$timestamp",
"Latitude" : "$Latitude",
"Longitude" : "$Longitude"
1,
"trigger” : {
"type" : "event’,
"predicate” : "(CurrentDanger $DangerType)"

1,

"storage” : {
"type" : "MongoDB",
"host" : "127.0.0.1",

"port" @ 27017,
"databaseName" : "dangerDatabase’,
"collectionName" : "dangerCollection"
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Table 8. Additional Data from Tracking Mission

Predicate

(TrackingTarget $id)

Description

UAV's tracking target

UAV perceive target to

(TrackingTargetPerceived $id) tracking

(TargetTracked $id) UAV’s current tracking target
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Table 9. Profile Example for Moving Route Data

"orofilelD" : "profile002’,

"missionID" :
"www.amad.com/demo/missionPackage/areaTrackingMissio
n',

"dependencies" : [*profile0017],

"predicates’ : [

“(TargetTracked $id)”,
“(ObjectRecognized $msglD $timestamp $id
$ObjectType $Confidence)’

1,

"template” : {

"ObjectType" : "$ObjectType'",

"timestamp" : "$timestamp”,

"Latitude" : "$Latitude",

"Longitude” :

I3

"trigger” : {

"type" : “cyclic”,

"$Longitude"

"period" : 1

I3

"storage” : {
"type" : "MongoDB',
"host" : "127.0.0.1",
"port" : 27017,
"databaseName" : "movingRouteDatabase",

"collectionName" : "movingRouteCollection"




Table 10. Additional Data from Attack Mission
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Table 11. Profile Example for Attack Result Data

Predicate Description
(AttackTarget $id)
(AttackTargetPerceived $id)
(AttackResult $id $result)

(TargetDistance $id $d)

UAV's attack target

UAV perceive target to attack

Result of attack

Distance from target
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"profileID" : "profile003",
"missionID" :
"www.amad.com/demo/missionPackage/attackMission",
"dependencies” : [“profile0017],
"predicates” : [
"(TargetDistance $id $d)",
"(ObjectRecognized $msgID $timestamp $id
$ObjectType $Confidence)’,
“(Airdata $msgID $timestamp $BaroAltitude
$AirTemperatureM $CAS $TAS $GroundAltitude)”
1,

"template’ : {
"ObjectType" : "$ObjectType",
"timestamp" : "$timestamp",
"Latitude" : "$Latitude’,
"Longitude” : "$Longitude’,
"$Altitude" : "$Altitude’,

"$distance" : "$d",
"$airSpeed" : "$TAS',
"$result” : "$result”
1,
"trigger” @ {
"type" : “event’,
"predicate” : "(AttackResult $id $result)’,
I3
"storage” : {
"type" : "MongoDB',
"host" : "127.0.0.1",
"port" : 27017,
"databaseName" :
"collectionName" :

"attackResultDatabase",
"attackResultCollection"

Table 12. Number of Knowledge Generated
and Collected in Experiment

Mission Number of generated Number of
knowledge collected data
base 16,809 11
patrol 16,794 10
urban patrol 16,810 11
forest patrol 16,725 9
patrol-attack 16,897 3
tfjgj;g 18,055 611
attack 16,720 2
tacking 19,949 1,776
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