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Indoor Positioning

Why location?

* Location is necessary in freight management.
* Routes optimization.

* Vehicle monitoring.

* Staff monitoring.

* Load management.

* Security issues.

Location in the freight management provides added value that allows to optimize all
the processes involved. Optimizing routes, monitoring vehicles or people helps
reduce time and costand increase security issues.



Indoor Positioning

Indoor location solution
* RTLS are used for determining the position of a mobile element throughout the

environment.
* Qutdoor locating is widely used: GPS.

* Itis not always the best solution: it is necessary to consider the "hidden costs".
* However, indoor locating needs more development:
 Efficient and low-cost infrastructures.
* Accuracy is a problem that requires innovative solutions.
* The most important aspects in the locating process are:
» The environment, the kinds of sensors used and the locating techniques applied.

* ZigBee —sign post to trilateration and fuzzy logic.

* Future: Wi-Fi - Bluetooth

Indoorlocationsolutionsprovidespositioningiformation where satellite signals

R 2 S awgtiQ\Warehousesvehiclesandlocationof goodscan beimprovedand
optimizedby the use oshesesystemsMoreover Staff can benonitorizesir orderto
enhancethe way is worked within the warehouses

Themainissueto be solvedby a RTL% the accuracyin the locationandthe costof
the fixedinfrasstructuresPolarisand nCoreplatform solvethis problemaby using
ZigBeaWirelesscommunicationprotocoland a set ofocationalgorithmsthat make
use oftrilateration andfuzzylogictechniques Thoseresourceswill be adaptedto
other more extended Wirelesgrotocolsin the future, suchasWi-Fior Bluetooth.



Indoor Positioning

n-Core and Polaris infrastructure
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Sirius A: Exfreme connectivity.
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Sirius IOn: The shortest path fo
sensing applications.
Sirius Quantum: The world's
smallest ZigBee tag.

Sirius RadIOn: Versatility and
flexibility in a reduced size.
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Sirius D: The cornerstone of an
adequate infrastructure

Sirius OBD. The ke y(m car
automatio
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Sirius B: Small but robust.
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Then-Coreplarforis formedby a set ofphysicaldeviceshat actasbeacondfixed
elementsto receivesignalfrom mobile device$ suchas Sirius D, SiriusohRadIOn

devices Mobiledevicesare Sirius Quantum and Siriustbey are carriedby the

vehicles peopleor goodsto be monitorized Moreover, Wireless sensaretworkscan
be deployedwithin the infrastructure Sirius OBPermitsto monitor anyparameter
of the vehicles aswell aslocatethem with in the warehousesandlOndevicesare
readyto collectdatasuchas temperaturahumidity, luminosityor other parameters

that can beinterestingto optimizeanyprocess

Onthe other hand, n-Coreprovidesa complete APthat helpsdevelopergo include
thesefunctionalitysin existingsoftwareor, if needed to developenew systemsrom

scratchin shortterm.
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Indoor Positioning

Polaris SaaS for indoor location

. Polaris permits to locate items, people, vehicles or any other mobile element
within an indoor environment.

*  Some beacons (their number depends on the accuracy wanted to be reached)
have to be deployed within the warehouse (Sirius D or RadlOn devices).

*  These beacons collect the information of the tags (Sirius B or Quantum devices):
tags are carried by people or attached to items or vehicles.

*  The information used to locate the tags is sent by the beacons to the server
where Polaris is running.

*  This server hosts the user application.

Polarisisthe locationsoftwaredevelopedoy Nebusens anthtegratedin GALENA
system Notto beread: its main featuresand functioning are listed in the slide
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Indoor Positioning
Polaris Saa$ for indoor location
Polaris User Interface
Polaris Secure Access )
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Someof the featuresare: SecureAccessy encryptedpassword

Polarisinterfaceis responsiveandeasyto use.Themainimageincludesa map of the
warehousg(it canincludeasmanymapsasneeded andall the beaconsandtagsthe
systemis detected
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Indoor Positioning

Polaris SaaS for indoor location - Features
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Mapsare simpleémagefiles (png, jpg, etc.) andhe calibrationprocesssas simple
as toidentify two pointsandthe distancebetweenthem in meters Moreover,
positioningthe beaconds madeby a draganddrop process

Finally Polarispermitsthe identificationof differentt NI I séndala@nswhensome
N G $aopleor vehiclesgetinto them. Drawingtheseareasis madeby selectingthe
numberof pointsneededby aleft clickandright clickto colseit.
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Indoor Positioning

Polaris SaaS for indoor location - Features

User Types
+ Different types of users permits to define
multiple behaviours in the system, such as
o £l alerts configuration.
SSaE AL * Each user is unique within the system and
em s ® can be monitored by different warehouses.
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Polarisalsoincludesusersmanagementyou can definemultiple roles and
behaviourdor anyof them dependingon the needs
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Indoor Positioning
Polaris Saa$ for indoor location - Features
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Toprovidevalueadded PolariscansendalertswhensomeuserAccess to aestricted
I NXBuchasdoors entrencesexits etc.Otheradvanceparametersare Free Time
functions(to avoidthe emissionof analert duringa certainmoment), Acces$rofiles
to identify different users etc.Finally all the locationand sensingparameterscan
alsobe configuredto optimizeaccuracyof the system
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Polaris SaaS for indoor location - Features
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Finally Polarisrecordsall the positionswherethe usershavebeentracked These
potitionscan becheckeddentifiyingthe userand aperiodof time atanymoment,
either through a heat map or a simulation of its movement.






