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A Study on a Positioning Platform
Integrating Sensor Devices and Geographic Data

Yusuke KONISHI*!, Ryosuke SHIBASAKI*?

ABSTRACT : Recently, the demand for one’s positional information has been increasing.
In order to meet this demand, many positioning technologies have been proposed. At the
same time, the necessities for common platform, which can integrate individual technologies
effectively and efficiently, have been also increased. In this study, we proposed a positioning
platform, which can estimate one’s position and trajectory by integrating different types of
sensor devices and geographic data related with one’s positional information. The proposed
platform is verified by implementing a trial system that can integrate different types of sensor

devices. The experimental results of the trial system have confirmed the validity of the platform.
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«interface»
TK_TrackingService

+ locate(in MO_Object): TK_TrackingLocation
+ locate(in MO_Object, in TM_Primitive): TK_TrackingLocation

+ locateSequence(in MO_Object, in TM_Period): TK_TrackingLocationSequence
+ track(in MO_Object, in TK_Trigger): void

+ addEventListner(in TK_EventListener): void

+ removeEventListner(in TK_EventListener): void

TK_Trigger

TK_Event

+ getEventType(): int

TK_PeriodicTrigger TK_TransitionTrigger

«interface»

- type_: TK_TransitionType ¢
+ getStartTime(): TM_Instant e P TK_EventListener

+ getEndTime(): TM_Instant | | + getType()
+ getinterval(): DT_Time + getDeltaPosition()

+ doEventAction(in TK_Event): void

+ getDeltaDirection()

1]-type_

TK_TransitionType

+ CHANGE_POSITION: TK_TransitionType
T CHANGE _DIRECTION: TK TransitionType
T CHANGE_AVAILABILITY: TK_TransitionType

+ getTypeCode(): int
+ isChangePosition(): boolean
+ isChangeDirection(): boolean
+ isChangeAvailability(): boolean
+ equals(in Object): boolean
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id_ of a certain MO_Object
must be unique in the system,

-

«interfacen
TK_Tracki ice

" -
-service_{)0..1 MO_Object ~

-id_: String

0. | parent_: MO_Object

+ getlD(): String
+ getTrackingService(): TK_TrackingService
+ set T void
+ hasParent(): boolean
+ getParent(): MO_Object  children,
+ setParent(in MO_Object): void o -
+ removeParent(): void )
? - parent_Y0..1
[ mo_wmobite | [mocar | [moBus] [ motain |

N
N \ .

~N
{ hasParent() = false } &
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TK_TrackingLocation

.

- element_ 5 0

TK_TrackingLocationSequence

- position_: TK_Position
- direction_: Bearing

- speed_: DT_Velocity

- metadata_: TK_TrackingLocationMetadata

+ getPosition(): TK_Position - location_[0..*]: TK_TrackingLocation
+ getDirection(): Bearing

+ getSpeed(): DT_Velocity

+ getMetadata(): TK_TrackingLocationMetadata

- position_ /

TK_Position

+ numLocation(): int
+ location(in int): TK_TrackingLocation
+ location(): TK_TrackingLocation[]

1\- metadata_

+ asPosition(): Di
+ getPosition(): Object
+ getPositionType(): TK_PositionType

TK_TrackingLocationMetadata

- subject_: MO_Object
- quality_: TK_QualityOfPosition
~time_: TM_Primitive

+ getSubject(): MO_Object
+ getQuality(): TK_QualityOfPosition
type_|1 + getTime(): TM_Primitive

TK_PositionType

+ COORDINATE: TK_PositionType

TPLACENAME: TK_PositionType  subject_|1 1 |- quaity_
+ FEATUREID: TK_PositionType - N o
T LINEARREFERENCE: TK_PositionType [[mo_object ] TK_QualityOfPosition

+ NETWORKPOSITION: TK_PositionType
TADDRESS: TK_PosilionType
+ getTypeCode(): int

+ isCoordinate(): boolean
+ isPlaceName(): boolean
+ isFeaturelD(): boolean
+ isLinearReference(): boolean
~type_|1

+ isNetworkPosition(: boolean
+ isAddress(): boolean
+ equals(in Object): boolean

+ getType(): TK_AccuracyType
+ getSigma(): Number

TK_AccuracyType

+ LINEAR: TK_AccuracyType
+CIRCULAR_RMS: TK_AccuracyType
TELLIPTICAL_RMS: TK_AccuracyType
+ getTypeCode(): int

+ isLinear(): boolean

+ isCircularRMS|(): boolean

+ isEllipticalRMS(): boolean

+ equals(in Object): boolean
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OB_Weight
" e |+ getweighto: int
0B_Object - weight
- element_ i weigl =+ in Object): int
T - time_: TM_Primitive + equals(in Object): boolean
0.% - weight_: OB_Weight
- subject_: MO_Obiject S
0OB_Compl 1
-Complex + ) MO_Object

~subject_| gip::tr::MO_Object

- objects_[0.."]: OB_Object + getTime(): TM_Primitive

+ getWeight(): OB_Weight

+ numObijects(): int

+ elements(): OB_Object]
+ element(in int): OB_Object

| 0B_Place | | 0B_Motion | | OB_Mode |
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0B_Object

7] - time_: TM_Primitive
o - weight_: OB_Weight
- subject_: MO_Object

gip::tr::MO_Object

- subject_|

08_BSRange OB_BSDirection

——
+ asGeometry(): GM_Object

+ getBaseStation(): GM_Point | |+ getBaseStation(): GM_Point
+ getRange(): DT_Distance + gelDirection(): PT_Vector

0B_AreaSphere 0B_AreaPolygon

+ getCenter(): GM_Point + getPolygon(): GM_Polygon

+ asGeometry(): GM_Object

() double (): double
+ asGeometry(): GM_Object + asGeometry(): GM_Object
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OB_Object - weight, .
- element_ d 9; OB_Weight

=] - time_: TM_Primitive
- weight_: OB_Weight
- subject_: MO_Object

1
- subject_

Q
0OB_Complex

OB_Mode

- modeAction_; OB_ModeAction
- modeTrans_: OB_ModeTransport

+ getModeAction(): OB_ModeAction
+ getModeTransport(): OB_ModeTransport

- modeAction_ | 1 1 | - modeTrans_
0OB_ModeAction OB_ModeTransport
+ UNKNOWN: int + UNKNOWN: int
STATIC:int + ELEVATOR-Int
+ DYNAM + ESCALATOR: int
+ WALKI + CAR:int
+RUN +BUS it
+ UPWARD: int +TRAIN: int
+ DOWNWARD: int
+ isUnknown(): boolean
+ isUnknown(): boolean + isElevator(): boolean
+ isStatic(): boolean + isEscalator(): boolean
+ isDynamic(): boolean + isCar(): boolean
+ isWalking(): boolean + isBus(): boolean
+ isRunning(): boolean + isTrain(): boolean
+ isUpward(): boolean
+ isDownward(): boolean
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