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Kes me oleme?

* ELIKO Tehnoloogia
Arenduskeskus OU (2004)

» 20 tootajat: 25% PhD
« ImMEUR Kkaive
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Eliko tegevusvaldkonnad
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Millist vaartust asukoha
maaramise andmed loovad?
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Rakendamine
ja vaartus
ettevottele

Hospitals and
Health Care

Defence and
Military

Logistics and
Warehouseing

Manufacturing

Sports &
Entertainment

Where is the Zusinecs

— locating medical equipment

robot navigation

— collision avoidance

— optimising workflow

— enhanced analytics



Asukoha maaramine
oues VS siseruumides
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Asuko

ha maaramine

valitingimustes

* Vastuvotjad kasutavad

olemaso
(GPS, G
» Hasti val
tehnoloo

-
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evaid infrastruktuure
_ONASS, Galileo jne)

laarendatud

glad




Globaalne satelliitnavigatsioonististeem
GNSS (Global Navigation Satellite System)

* GPS “Global Positioning Triangulation A .
SyStem” (1 978) _ __'__f;ﬁ?gigtellite |

* GLONASS - G gl
satellite__ gy EEREPAN

mob6anbHas HaBUraLuMoHHas ¢ = 9 S
yTHUKOBasi cuctema (1993) | . - s

- Galileo (2016)
- Hiina ja India | -

Satellite
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Asukoha maaramine
siseruumides

* Vajalik spetsiaalne infrastruktuur
(anchor/node; tag/beacon)

 Erinevad loT raadiotehnoloogiad,
sealhulgas kujunemisjargus
tehnoloogiad

- Kasvav valdkond digitaliseerimise /
automatiseerimise tulemusel;
uuringute pohjal veedetakse
siseruumides keskmiselt 85-90%
ajast
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Raadiotehnoloogiad
positsioneerimiseks
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Raadiotehnoloogiad positsioneerimiseks

eliko

UWB

Bluetcoth LE
ZigBee
* NEC(EMV) Titead eiaimat . 802.11a/b/g/n/ac
RFID Z-Wave *  802.11af (white space)
ANT*

WirelessHART *  802.11ah & £02.11p

* Wi-SUN (6LoWPAN)
» ZigBee-NAN (6LOWPAN)

L I I I I

- * Cellular
Ve * 2G/3G/4G
/ * LTE-MTC
; Wireless Personal * 5G in the future
Area Network * Low Power Wide Area

(LPWAN)
* SIGFOX
* LloRa
* Telensa
* PTC
¢ Plus more

:  Shortrange . - ‘
— : Short/Mediumrange : Mediumrange Long range
— 010 metet) . 11001000 m:e?)se : (~5-10km) : (upto 100 km)

>

(0- 10 cm)

Ves

https://daghanacay.github.io/iot/2016/11/15/TTNFaq.html



about:blank

Raadiotehnoloogiad positsioneerimiseks:
BLE (Bluetooth Low Energy) IEEE802.15
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UWB (Ultra Wideband)

AirDrop

Share. Find. Play.
e More precisely
- than ever.

w ? ‘ e Ultra Wideband technology comes to iPhone.

e Candace sackeyn
orosky The new Apple-designed U1 chip uses
Ultra Wideband technology for spatial
‘9 ‘ @ @ awareness — allowing iPhone 11 to precisely
locate other U1-equipped Apple devices. Think
LS Lsdh P, (Ced GPS at the scale of your living room. So if you
want to share a file with someone using
oliko Other People AirDrop, just point your iPhone at theirs and
they'll be first on the list.?
bject Position
0000

Flonws John's
iPhone




RFID (Radio Frequency ldentification)
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NFC (Near Field Communication)
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WLAN (Wireless Local Area Network)
IEEE802.11

WIRELESS VS. WLAN VS. WI-FI VENN DIAGRAM




Cellular (Global System for Mobile
Communication, GSM)
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Muud tehnoloogiad positsioneerimiseks

Ultrasound

* IR (Infrared)

Infrared-based Indoor Positioning

® Experiment setup

Video

Beacon

processing \ 102l \
/ 23 —

Positioning /

algorithm \ / \ / :
\ (X 8 ROI 100 cni
-
L 350 cm

- @ :w3uem

* Vision / Image based

 LIDAR

eliko

Dead Reckoning

. ZONE 2(0.6M)
‘ ’ ZONE 3 (1.0M)

Utilizing Dead Reckoning capability
(®) Not utilizing Dead Reckoning capability

NSS)
-

ZONE2| ZONE3  ZONE4
(06M) | (1.0M)

(1.6M)

Ground tracking in tunnels where the GPS/GNSS signals are shielded and unavailable



Kuldas valida sobivaimat
tehnoloogiat?
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Positsioneerimise susteeme kirjeldavad
parameetrid

« Accuracy and precision (tapsus ja tabavus)
« Avalilability (tehnoloogia valmidus)

« Coverage Area (katvusala)

 Scalability (skaleeruvus)

« Cost (hind)

« Complexity (implementeerimise keerukus)
 Privacy (turvalisus)
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Siseruumis positsioneerimine: tehnoloogiate

vordlus N
T T = (=9)
UWB . A
Ultra- Bluetooth
Wideband
RANGE Short Long Medium Medium Long
UPDATE Low High High High High
RATE

ACCURACY 1-5cm 5-30 cm 1-3 m 2-5m 1-2 m

25


https://www.decawave.com/technology1

Elikos arendatud asukoha
maaramise susteem
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Eliko KIO RTLS
(Real-time Location
System)

» Esimene prototuup valmis 2014.
aastal

 POhineb UWB-I

* Asukoha tapsus 30 cm, teatud
tingimustes ka 5cm 2D-s ja 3D-s

» Sobilik kdorgete noudmistega
valdkondadesse (nt to0stus)
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KIO RTLS

* Ethernet / Wi-FlI, tulevikus 5G
thendusega infrastruktuur

* 4 ankrut katab ideaalsetes oludes
kuni 2500m?

« Koordinaatide arvutamiseks Time
of Flight (ToF) — tagi ja ankrute
vahel liikumiseks kuluv aeg;
trilateratsiooni meetodil

* Asukoha uuendamine kuni 40Hz
(40 x sekundis)
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Naide KIO RLTS kasutajaliidesest (API)

@
el1 ko Welcome Setup Dashboard Anchors Tags Integration ‘ SETUP GUIDE l {2 Settings

@ Show the axes
O Show inactive anchors
O Show inactive tags

@ Show High/Low update interval

Display Refresh Rate

Anchors

13 00

Tags
® 4 2 @19
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NAIDE 1: LAONDUS/LOGISTIKA
ToOtajate, sOidukite / kahveltostukite
liikumise analls

VOIMALIKUD KPI-d:

* Shipping Time

 Order Accuracy

* Delivery Time

« Warehousing Costs

* Inventory Accuracy

* Overall Equipment Effectiveness
 Lost Time Accident Rate
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NAIDE 2: LOOMAKASVATUS
Liitkumisanaltts haigestunud
loomade tuvastamiseks




NAIDE 3: HAIGLAD / REHABILITATSIOONIKESKUSED
Patsientide, inventari, (kulaliste) liikumise analtus

Patient Monitoring and Tracking in Hospital
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NAIDE 4. RAKENDUS TEATRIS




Kasutusvaldkonnad

- Laondus/logistika (t66tajad, tdstukid, kaup) TOOTMISE VOIMALIKUD KPI-d:
* Lennujaam (pagasikarud) « Production Volume
* Toitlustus (restorani to6tajad) « Production Costs
 Toiduainetdostus (kontrollerid)  Asset Turnover
- Keemiatoostus (kemikaalide tsoonid, ohutus) « Unit Costs
- Kuullaagritehas (tGstukid, turvalisus, asukohad, * Maintenance Costs
andmed) .
+ Pollumajandusloomade jalgimine

- Haiglad/taastusravi

- Meelelahutus, sport, teater
- Jaekaubandus

« Robootika
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Tulevik

AirDrop

Share. Find. Play.
More precisely
) than ever.

@ @ ‘ e Ultra Wideband technology comes to iPhone.

Candace Doan Jockelyn
o The new Apple-designed U1 chip uses

Salinas. Orlosky Perr:
Ultra Wideband technology for spatial
‘g ‘ @ @ awareness — allowing iPhone 11 to precisely
< - locate other U1-equipped Apple devices. Think

L] oliing il GPS at the scale of your living room. So if you
want to share a file with someone using
Other People AirDrop, just point your iPhone at theirs and

they'll be first on the list.?

o

Matty's Fiona's

m's
iMac Pro iPhone iPhone



https://www.cnet.com/news/apple-built-uwb-into-the-iphone-11-heres-what-you-need-to-know-faq/

Web: eliko.ee
LinkedIn: Eliko cc
Twitter: @elikocompany
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