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2.4. aktivitate “Pieejas verifikacija un validacija. RobeZu testésana un
rezultatu apkopo$ana.”

Ultraplatjoslas (UWB) vietéjas pozicionéSanas sistémas sagatavosana un
uzstadiSana, reallaika datu vizualizacija.

Ultraplatjoslas (UWB) vietéjas pozicionésanas sistémas komplekta ietilpst
vismaz Cetri enkurpunkti, viens vai vairaku lokacijas sensori (tagi), serveris.
Elektroenergijas padevei tiek izmantots PoE (Power over Ethernet) avots.

Serveris

PoE barosana

Lokacijas sensori (tagi)

| Enkurpunkti ar statisku poziciju




Sistéemas darbibai nepiecieSami vismaz 3 enkurpunkti, bet rekomendeétais
minimums ir 4 enkurpunkti. Enkurpunktus izvietot vienada augstuma, izmantojot
stativus, vai griestu/sienas kronsteinus. Enkurpunktus izvieto t3, lai tie veidotu
kvadratveida vai taisnstlra formu. Maksimalais enkuru izvietoSanas augstums ir 5
metri.

Lenkis starp enkurpunktiem péc

iespéjas tuvak 90 gradiem

|=h2=h3=...=hn

Enkurpunktiem sava starpa jabut tieSas redzamibas zona, ka arl telpa
eso$ajiem lokacijas sensoriem jabut tieSa redzamiba ar enkurpunktiem. Lokacijas
sensori var tikt brivi parvietoti telpa, pie nosacijuma, ka to minimalais augstums no
zemes parsniedz vismaz 15cm.
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Enkurpunkti ar serveri atrodas viena IP tikla. Pirmais solis RTLS servera
programma ir enkuru skenésana.

Anchors Initialization Anchors Summary

Anchors Settings

Anchors Radio Settings

Anchors Statistics

Sync Stability

IP Range From: |192 /168 . 225 .10 | To: |192 /168 |, 225 | 254 Sync scheduling is automatic’

Update All Anchors at Once

=

Update Anchors Individually

| Anchor Mac

Alias

Status

online
online
i online
[ online
online

online

P

192.168.225.11
192.168.225.12
192.168.225.13
192.168.225.14
192.168.225.15
192.168.225.17

1.021 beta 1

.1.021 beta 1.
.1.021 beta 1 [
.1.021 beta 1-
[ 1.021 beta 1 [
11.021 beta 1|

Uptime
[d, h:m:s.ms]

0, 00:59:21.103
0, 00:59:21.455
0, 00:59:21.443
0, 00:59:21.413
0, 00:59:21.477
0, 00:59:21.459

Reboot

Reboot

Reboot

Reboot
Reboot

Rebnut-

_Reboot

Nakosaja soli tiek noteikts iemérotakais enkurs savstarpéjam sinhronizacijas

=

1 dB8:80:39:62:86f:2d
2 d8:80:39:62:50:9b
3 d8:80:39:62:94:e0
4 d8:80:39:62:6e:7d
5 d8:80:39:62:19:e0
6 d8:80:39:62:9e:85

procesam.

Finding best master

Progress

Scanning anchors in progress

Test 1 - Packet loss

Test 2 - Signal strength

Test 3 - Stability

Hide Stop setup



Piemérotakais enkurpunkts ir ar skenésanas procesa ar visaugstak iegttu punktu
skaitu. legaumé attieciga enkurpunkta MAC (fizisko) adresi un uzstada to ka “Master”.

'search for anchors in IP Rangs from: [192).168 225 /10 | To: [192 /168225 254 Show progress

185 | d8:80:39:62:94:e0

(s) Set master(s) in "Anchors summary’ tab,
Overall Score d8:80:39:62:8:2d | d8:80: 7d | ds:80
dB:80:39:52:8f:24 81.12 * Packets: 39/40 Packets: 40/40

d8:80:39:62:50:9b §1.92
48:80:39:62:94:00 | 85.60
d8:60:39:62:6e:7d 77.83
d8:60:39:62:19:e0 B5.74
48:60:39:62:98:85 88.43

|Packets: 40/40

Ditf median: 0.63
Score: 82.68

| Packats: 40/40
5,

Diff median: 0.70
Score: 78.77

|Packats: 39/40

FP avg: -91.43
RSSI avg: -79.74
Diff median: 0.80
Score: 79.48

| Packets: 40/40

FP avg: -81.24
RSSI avg: -78.47
Diff median: 0.45
Score: 90.18

| Packets: 39740

FP avg: -82.65
RSSI avg: -78.97
Diff median: 0.48
Score: B8.28

FF avg: -90.95
RSSI avg: -79.94
Diff median: 1.01

FP avg: -82.29
RSS! avg: -78.79
Diff madian: 1.17

Score: 77.90 Score: 83,32
Packets: 40/40 Packets: 40/40
FF avg: -96.97 FP avg: -86.25

RSST avg: -79.32
Diff median: 0.76

RSSI avg: -79.12
Diff madian: 0.88

Score: 77.24 Score: 83.06
Packats: 40/40 Packets: 40/40
F? avg: -B2.96 FP avg: -84.77

RSSI avg: -70.23
Diff median: 0.66

RSSI avg: -78.86
Diff median: 0.74

Score: 86.88 Score: 85.31
® Packars: 40/40
FP avg: -81.34

RSSI avg: -78.76
Diff median: 0.87

Score: B6.44
Packets: 40/40 Packets: 40/40
FP avg: -97.97 FP avg: -85.36

RSSI avg: -80.34
Diff median: 0.51
Score: 78.06

RSS! avg: -78.84
Diff median: 0.51
Score: B6.88

Packets: 40/40 L
FP avg: -B1.38

RSSI avg: -79.18

Diff median: 0.35

Score: 90.48

Packets: 40/40
FF avg: -95.80
RSSI avg: -79.08
Diff median: 0.87
Score: 77.21

Packets: 40/40
FP avg: -B1.06
RSSI avg: -78.63
Diff madian: 1.14
Score: 84.44

®

Packets: 40/40
FP avg: -82.90
RSSI avg: ~78.48
Diff median: 0.36
Score: 89.89

Packers: 39/40
FP avyg: -81.03
RSSI avg: -79.00
Diff median: 0.59
Score: B8.19

Packets: 40/40
FP avg: -84.97
RESI avg: -78.83
Diff median: 0.34
Score: 88.54

Export results

d8:80:39:62:50:09b | dB:80:39:62:19:e0

Packets: 40/40
FF avg: -89.73
RSS1 avg: -78.97
Diff median: 0.89

Packets: 40/40
FF avg: -81.16
RSSI avg: -78.49
Diff median: 0.92

Score: 80.88 Score: 86,30
= Pack: asja0
FP avg: -87.3&

RSSI avg: -79.45
Diff median: 0.73

Score: 82.16
Packats: 40/40 Packats: 39/40
FP avg: -81.25 FP avg; -81.18

RSSI avg: -78.72
Diff median: 0.57

RSSI avg: -78.98
Diff median: 0.60

Score: 89.02 |Score: 88.02
Packets: 40/40 Packats: 40/40
FP avg: -99.59 FP avg: -98.41

RSSI avg: -79.20
Diff median: 5.55

RSSI avg: -80.52
Diff median: 0.67

Score: 57.01 Score: 76.34
Packets: 40/40 *
FP avg: -86.95

RSSI avg: -79.05
Diff median: 0.55
Score: B5.42

Packets: 40/40
FP avg: -B6.67
RSSI avg: -79.24
Diff median: 0.45
Score: B6.31

Packets: 40/40
FP avg: -85.60
RSSI avg: -79.13
Diff median: 0.27
Score: BB.54

Veic enkurpunktu sinhronizacijas procesu. Visu enkurpunktu sinusoidam jabat
lidzigas amplittdas, neparsniedzot véertibu 2 uz Y ass. Ja nepiecieSams, veic
enkurpunkta rotaciju telpa, lai uzlabotu rezultatus.

" + PRy

Graph 2nd differences for master
d8:80:39:62:9e:85

-2.5

Sinusoidas nedrikst
vértibu 2

Master d88039629¢85

Enkurpunktu
identifikatori

AmplitGdam jabat
lidzigos diapazonos

b e T e 1:;«“5 = .

Max ¥ value

{leave blank for autoscale)

M 48803962190, packets lost: 2

W d88039626e7d, packets lost: 6

M 433039625090, packets lost: 4

W 489039626F2d, packets lost: 4

M 42803962940, packets lost: 4




Lokacijas sensoru ieslégSana un aktivizésana. Sensoriem jabut uzladétiem.

Anchors Inthialization Anchors Summary Anchors Settings Anchors Radio Settings Anchors Statistics Sync Stability Tog Summary

Tag Wireless Configuration
Tag MAC Refresh rate [ms] Channel RF profile TX power Acc mode Random dev Anchor

ALL v 300 skip ¥ | Skip ¥ | Skip ¥ | Skip ¥ |1-enabled ¥ |d8:80:39:62:8f:2d ¥ | Tags

List of Online Tags

= Tag Mac Tag Alias Status Platform HW FW | Battery  Refresh Rate [ms] TX Power [dB] | Acc mode
1 | 00205f150e3e 2016-08-22T13:29:27  TAG Li-ion 4.3 | 3.113 | 65% 100 338 06
2 00205f150¢cc1 2016-08-22T13:33:26| TAG Li-ion 4.3 3.113 | 69% 100 335 06
3 00205efe 1085 2016-08-22T13:29:28| TAG Li-ion 4.3 3.113 65% 100 33.5 06

Export tag statistics | |Reset tag statistics

Vizualizacijas nodrosinasanai izmanto servera vizualizacijas sadalu (Sensmap),
kura ielade sagatavotu telpas planu un veic ta mérogosanu.

Enkurpunkts P = Sagatavotais
vizualizacija telpas plans

Lokacijas sensors
: vizualizacija

mER|

Enkurpunkts
realaja telpa

Lokacijas
sensors telpa




3D simulacijas darbinasana, rezultatu attélosana un vizualizacija.

Izstradata koordinasu generatora startéSana, noradot IP adresi, uz kuru satit
JSON formata datus. Janorada arTintervals, cik biezi sttit Sos datus. JSON dati tiek shtTti
ka UDP datagrammas.

B D\Documents\!_Darbs\!!PostDoc 1_Apraksti_prezentacijas_atskaites\2.3\Position_Simulator_And_Data_Generator\CoordinateGenerator)SON'\ CoordinateGenerator) SO M. exe




3D objekts vizualizacijas scéna Unity platforma.

B 7 Cube

Tag Untagged

Transform

B 7 Mesh Renderer
Lighting
Blend Probes
Blend Probes
Mone [Transfarm)
On
v

Per Object Motion

Element O
Dynamic Occluded v

® P Bou Collider

v | Edit Collider

Mone (Physic Material)
i i

e o

¥ Lit Json Deserialize (Script)

h v Movement (Script)




3D objekta parametri.




Koda fragments JSON datu sanemsanai.

LitlsonDeserialize
C#

Assembly Information

Filename

I.'_-|_|I.'-Ii-'. class LitlsonDeserialize : MonoBehaviour

Data jsonData = ne

private const int listenPort = 10000;

startl()

movementSc I'I'I|."'Z'I'I'il'|t'=1 mo

rerDatal));
ch (Exception)

Debug.Log("Udp Packet Waiting..");




Koda fragments objekta kustibas nodrosinasanai.

2 Navigation
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Viena 3D objekta vizualizacija, poziciongéjot to generatora JSON formata iesUtitajas
koordinates.

Vairaku 3D objektu vizualizacija, pozicionéjot to generatora JSON formata iesUtitajas
koordinates.
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Rezultatu novertéjums un secinajumi.

Izstradata simulacija ir svariga eksperimentu veik$anai. Ta nodroSina to, lai katru
reizi nav jauzstada ultraplatjoslas (UWB) vietéjas pozicionéSanas sistéma, kas ir
laikietilpigs process un ietver servera sagatavosanu, virtualas kartes izveidi realajai
telpai, enkurpunktu konfigurésanu, enkurpunktu sinhronizaciju, piemérotakas
pozicijas un virziena noteikSanu enkurpunktiem, darbibas testéSanu. Lai arT nakotné
planots uzstadit enkurpunktus patstavigas pozicijas, tomér dotaja bridi publiskas
telpas uzstadita sistémas instalacija medz izreguléties. Lai izvairitos no sSadam
situacijam un testétu virtualas un papildinatas realitates iekartu darbibu, pietiek, ja
virtualo objektu un vides novérotaja dati tiek simuléti. Objektu skaitu ir iespéjams
palielinat, tacu kustibai tiek izmantots gadijuma rakstura generators, kur katra nakosa
pozicija norada virzienu, kura virtualajam objektam parvietoties. Emulatora un
simulacijas galvena nozime ir tieSi JSON datu generésana un So datu integrésanai Unity
scenarija, ka ari So datu izmantosSanai, lai veiktu jebkadas manipulacijas ar virtualas
vides 3D objektiem. Vizualizétajam transformacijam patreiz ir vairak informativa
nozime, jo galvenais mérkis ir izmantot Sos datus papildinatas realitates rezima.
Veiktspéeju un kustibu raksturu var regulét, reguléjot koordinasu pakesu generésanas
biezumu. Starp agentiem netiek noteiktas kolizijas, nemot véra, ka sensori tiks
piestiprinati klat cilvekiem.
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