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1 POSSIBLE SOLUTIONS

® RSSI

® Received Signal Strength Indicator

® |naccurate

®* Need multiple testing to collect data

* TOF
® Time of Flight

® Accurate in ideal environment (no interference with signals)

°* AOA/AQOD
* Angle of Arrival /Departure

® Accurate

®* New Technology!




ANGLE OF ARRIVAL (AOA

Use two or more antenna in array to calculate
phase difference of signal.

®* From 1 sets of antenna array, one angle -

: ff[ ; ; : Antenna 1

can receive, which can give direction, but not Phase Hieronce () betweer

antenna 1 and antenna 2 ime

location
«d->

B = arcsin((yA)/
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[t 33

W is the phase
difference
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I B is the aoa

A is the wavelength
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DOES IT WORK 3D¢?

® YES!

® If one elevation angle is given

® Since X and Y is known:

Pt

®* An antenna to measure elevation angle can be

~ place either XZ plane or YZ plane.

1e that antenna measure elevation

Ol
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Figure 23 - Two angles calculated from one locator
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i

* Proble

* It only gives 2 ¢

® There is antenna array in market, but it gnly available to

select customers!
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https://www.youtube.com/watch?v=c3XqbEKmNcM

* There is ante

it only available to sele

Biue Gecko
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-. .;.' 9@
®* Problems -
® |ess accurate on Z direction

® More components
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Pressure sensor temperature sensor conj;

ESsh

°Tx'

* Convert Pressure

* Pro: Inexpensive and Small
KENMNESAW STATE
/O * Con: +/- 1 m accuracy for low-cost sensors JUNIVERSITY



* Problem

®* Cost of antenna arrays

J
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. Pro ;- -3 § Kedue

® Less accurate angle
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TEXAS
INSTRUMENTS
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1\\5 IDEAL TEST SET UP

/]

O RTLS Passive R LR RTLS Master




File:
ChUsers\Dharm' Documents\ CCS\ble5_project_zero_cc2B40r2lp_appFlashROM_Stac
kLibrarny\bleS_project_zerc_cc2840rlp_app.cut: Load failed.

'.6-' Load prograrm Error.

- g.‘

T

V0O

arrive to mo

* Agent connection was not connecting with Master and

passive
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CURRENT

PROBLEMS

Accuracy of the anntena for far distances

Accuracy of angles

Connecting the master lauchpad through bluetooth to the
App

Proccessing the mass amount of data being recived by
anntena

Error in the angle when pathway is obstructed
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ANTENNA 1 ONLY HORIZONTAL é

Min Max
Angle |measured| measured | Avg | Difference | Error Dip

Figure: angles using only antenna
]

® antenna 1 only horizontal setup




ANTENNA 1 AND 2 HORIZONTAL SETUP

Min Max
Angle |measured| measured | Avg | Difference | Error

Figure: angles using only antenna
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Figure: angle comparation between antenna 1 and andtenna 1 +2
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ANTENNA 1 AND 2 VERTICAL SETUP

Min Max
Angle |measured| measured | Avg

Difference

Error

Figure: antenna 1 and 2 vertical
setup

® antenna 1 and 2 vertical setup




1\\5 ANTENNA 1 AND 2 ANGLE VS DISTANCE (90°) d

/]

Distance (Tiles)| .. Figure Average Angle vs Distance
@) (1 tile ~ 1f) Min angle | Max angle Avg angle .
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OQ_MUCH DATA (HOW TO FILTER)

Y ython code giving angles

11_13_2019_14_43_59_rtls_example_with_rtls_util.log

3/ [2919-11-13 14:44:24,/84| rtls_util.py In 115 Ihread-1 Level b - MASIER: 54:6L:0EIAB:421EE --> {7 0ri1ginator : "Nwp™, "Type : "S5yncHsp™, “subsystem : "HIL:", “command : “HILS_CMU_AUA_SEI_PARAMS™, “payload”
{"status": "RTLS_SUCCESS"}}

38 [2019-11-13 14:44:24,862] rtls_util.py In 514 MainThread Level 51 - ADA Started

39 [2819-11-13 14:44:24,941] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "Nwp", "type": "SyncRsp", "subsystem": "RTLS", “"command": "RTLS_CMD_AOA_ENABLE", "payload”:
{"status": "RTLS_SUCCESS"}}

46 [2019-11-13 14:44:24,972] rtls_util.py In 115 Thread-1 Level 6@ - MASTER: 54:6C:@E:A@:42:EE --> {"originator”: "Nwp™, "type": "SyncRsp”, "subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_ENABLE", “"payload”:
{"status”: "RTLS_SUCCESS"}}

41 [2019-11-13 14:44:26,448] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"originator™: "Nwp", "type": "AsyncReg”, “subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",

' "payload”: {"angle": &, "rssi": -54, "antenna": 1, "channel™: 17}}

42 [2019-11-13 14:44:26,448] rtls_util.py In 158 Thread-1 Level 53 - {"angle™: &, "rssi": -54, "antenna": 1, "channel™: 17}

43 [2019-11-13 14:44:27,437] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "Nuwp", "type": "AsyncReg”, “subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": 18, "rssi": -59, "antenna": 1, "channel”: 2}}

44 [2019-11-13 14:44:27,438] rtls_util.py In 158 Thread-1 Level 53 - {"angle™: 18, "rssi": -59, "antenna”: 1, "channel™: 2}

45 [2819-11-13 14:44:28,418] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "Nwp", "type": "AsyncReg”, “subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": 18, "rssi": -88, "antenna": 2, "channel": 35}}

46 [2819-11-13 14:44:28,418] rtls_util.py In 158 Thread-1 Level 53 - {"angle"™: 18, "rssi": -68, "antenna": 2, "channel": 35}

47 [2819-11-13 14:44:29,488] rtls_util.py In 113 Thread-1 Level 6@ - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "MNwp", "type": "AsyncReg", "subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": 3, "rssi": -58, "antenna": 2, “"channel”: 28}}

48 [2019-11-13 14:44:29,488] rtls_util.py In 158 Thread-1  Level 53 - {"angle": 3, "rssi": -58, "antenna": 2, "channel”: 28}

49 [2019-11-13 14:44:38,418] rtls_util.py In 113 Thread-1 Level 6@ - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "Nwp", "type": "AsyncReq", "subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_ RESULT_ANGLE",
"payload”: {"angle": -3, "rssi": -58, "antenna": 2, "channel”: 5}}

] [2819-11-13 14:44:38,418] rtls_util.py In 158 Thread-1  Level 53 - {"angle™: -3, "rssi": -59, "antenna": 2, "channel": 5}

51 [2019-11-13 14:44:31,418] rtls_util.py In 113 Thread-1 Level 6@ - PASSIVE: 54:6C:8E:83:2B:F3 --> {"originator™: "MNwp", "type": "AsyncReq", "subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": 7, "rssi": -62, "antenna": 1, “"channel”: 16}}

52 [20819-11-13 14:44:31,418] rtls_util.py In 158 Thread-1  Level 53 - {"angle™: 7, "rssi”: -62, "antenna": 1, "channel™: 168}

53 [2819-11-13 14:44:32,398] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"originator": "Nuwp", "type": "AsyncReq"”, "subsystem™: "RTLS", "command": "RTLS_CMD_AOA_RESULT_AMGLE",
"payload”: {"angle": 12, "rssi": -58, "antenna": 1, "channel™: 1}}

54 [2819-11-13 14:44:32,488] rtls_util.py In 158 Thread-1  Level 53 - {"angle™: 12, "rssi”: -38, "antenna”: 1, "channel™: 1}

55 [2019-11-13 14:44:33,418] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: S54:6C:8E:83:2B:F3 --» {"originator": "Nuwp", "type": "AsyncReg", "subsystem™: "RTLS", "command": "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": -7, "rssi": -6@, "antenna": 2, "channel": 34}}

56 [2819-11-13 14:44:33,426] rtls_util.py In 158 Thread-1 Level 53 - {"angle": -7, "rssi": -6@, "antenna": 2, "channel™: 34}

57 [2019-11-13 14:44:34,444] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"originator™: "Nwp", "type": "AsyncReg”, “subsystem™: "RTLS", "command”: "RTLS_CMD_AOA_RESULT_ANGLE",
"payload”: {"angle": -5, "rssi": -58, "antenna": 2, "channsl": 19}}

58 [2019-11-13 14:44:34,444] rtls_util.py In 158 Thread-1 Level 53 - {"angle™: -5, "rssi": -59, "antenna": 2, "channel™: 19}

59 [2819-11-13 14:44:35,854] rtls_util.py In 115 Thread-1 Level 68 - MASTER: 54:6C:@E:A8:42:EE --> {"originator”: "Nwp", "type": "SyncRsp”, "subsystem™: "RTLS", "command”: "RTLS_CMD_IDENTIFY", "payload":
{"capabilities™: {"CM": false, "MOA_TX": false, "AOA RX": true, "TOF_SLAVE": false, "TOF_PASSIVE": false, "TOF_MASTER": false, "RTLS_SLAVE": false, "RTLS_MASTER": true, "RTLS_PASSIVE": false}, "revNum": 1, “devId":
"DeviceFamily ID CC26XeR2", "identifier”: "54:6C:8E:AG:42:EE"}}

66 [2819-11-13 14:44:35,869] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"originator™: "Nwp", "type": "SyncRsp", "subsystem": "RTLS", "command”: "RTLS_CMD_IDENTIFY", "payload":
{"capabilities™: {"CM": true, "AOA_TX": false, "AOA_RX": true, "TOF_SLAVE": false, "TOF_PASSIVE": false, "TOF_MASTER": false, "RTLS_SLAVE": false, "RTLS_MASTER": false, "RTLS_PASSIVE": true}, "rewvNum”: 1, "devId™:
"DeviceFamily ID_CC26X8R2", "identifier": "54:6C:8E:83:2B:F3"}}

61 [2019-11-13 14:44:35,132] rtls_util.py In 518 MainThread Level 51 - AQDA Stopped

62  [2019-11-13 14:44:35,241] rtls_util.py 1n 115 Thread-1  Level 68 - MASTER: 54:6C:@E:A@:42:EE --> {"originator”: "Nwp”, "type": "SyncRsp”, "subsystem”: "RTLS", "command”: "RTLS_CMD_AC KENMNESAW STATE
{"status": "RTLS_SUCCESS"}} UNIVERSITY

[2819-11-13 14:44:35,2571 rtls util.ov In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"originator": "Nuwp". "tvoe": "SvncRsp". "subsvstem": "RTLS". "command": "RTLS CMD £




OQ_MUCH DATA (HOW TO FILTER)

185

186

187

188

189

192

193

194

11_14_2019_18_05_47_rtls_aoca_iq_with_rtls_util_export_into_csv.log

tthon code giving IQ Data (RAW DATA

[2919 11-14 18:86:91, 874] serialnode. py In 186 CC2p4Br2 TOF Passive DEBUG - <<< UNPIMessage{orlglnator pr type AsyncReq, subsystem RTLS, command=RTLS_CMD_AOA RESULT_RAW,

tAF:FF:28:80:C3:FF:3F:00:DE:FF:4C:00:8€:00:53:008:1E:80:4E:08:36:88:42:00:49:808:2A:90:52:00:0F:00:52:00:EE:FF:4B8:80:D1:FF:35:88:BB:FF:1B:80:AE:FF:81:08:AB:FF:E4:FF:B2:FF:CE:FF:BF:FF:BC:FF:D1: FF}

[28198-11-14 18:86:81,875] rtls_util.py In 156 Thread-1 Level 53 - {"rssi": -6@, "antenna”: 1, "channel": 23, "offset™: 8, "samplesLength": 511, "samples™: [{"g": -82, "i": 26}, {"q": -78, "i": 51}, {"g": -48,
"i": 73}, {"q": -18, "i": 82}, {"qg": 13, "i": 82}, {"q": 46, "i": 78}, {"g": 69, "i": 51}, {"q": B3, "i": 22}, {"q": B84, "i -6}, {"q": 76, "i": -34}, {"q": 57, "i™: -66}, {"q": 34, "i": -76}, {"q": 4, "i": -84},
{"q": -24, "i": -82}, {"q": -51, "i": -71}, {"q": -74, "i": -48}, {"q": -B5, "i": -2@}, {"q": -83, "i": 17}, {"q": -89, "i": 47}, {"q": -48, "i": 69}, {"g": -28, "i": 82}, {"q": 6, "i": 83}, {"q": 32, "i": 77}, {"q™:
58, "i": 58}, {"q": 76, "i": 36}, {"g": 86, "i": 4}, {"q": 83, "i": -26}, {"q": 72, "i": -54}, {"q": 48, "i": -76}, {"g": 21, "i": -86}, {"q": -12, "i": -8B}, {"q": -4@, "i": -77}1}

[2815-11-14 18:86:81,879] rtlsnode.py In 286 CC2p48r2 TOF Passive DEBUG - Have @ subscribers for UNPIMessage(originator=Nwp type=AsyncReq, subsystem=RTLS, command=RTLS_CMD_AOA RESULT_RAMW,
data=C4:81:17:68:88:FF:81:3C:@8:CA:FF:25:98:B8:FF:B9:08:AF:FF:ES:FF:BB:FF:D@:FF:BB:FF:BB:FF:CE:FF:AD:FF:EB:FF:AB:FF:88:88:B5:FF:26:08:C8:FF:3D: 00 :E@:FF:4C:88:FE:FF:52:08:1A:08:4E:00:38:00:40:00:4C:99:2C:00:56:90:13:68 .
155:88:F4:FF:4B:08:D9:FF:37:00:BE:FF:1F:0@: AE:FF:01:80:AB:FF:E@:FF:Bl:FF:CO:FF:C3:FF:B2:FF:EL:FF:AB:FF:FE:FF:AE:FF:10:808:BB:FF:34:88:CF:FF:47:80:EA:FF:53:980:0A:008:56:908:25:00:4E:88:3D:80:3A:88) |
[2815-11-14 18:86:81,881] serialnode.py In 183 CC2p48r2 TOF Passive DEBUG - <<<
FE:87:806:59:24:C4:981:17:80:01:FF:01:C8:FF:BE:FF:B2:FF:DA:FF:AQ:FF:F8:FF:AD:FF:17:80:BE:FF:35:800:D4:FF:48:80:F2:FF:53:00:0E:90:53:00:2A:00:4B:00:45:00:35:00:53:00:19:60:55: 80 :F4:FF:49:06:D5:FF:35:80:BD:FF:16:80:AD:FF:F
A:FF:AB:FF:DE:FF:B4:FF:C3:FF:CoH:FF:B1:FF:DF:FF:A9:FF:00:008:AE:FF:1B:88:ED:FF:34:008:D8:FF:44:00:EB:FF:4F:00:085:88:53:00:20:00:4F:00:38:080:41:00:4B:008:28:00:53:00:8C:00:50:00 :EA:FF:44:00:CE:FF:2F:00:B8:FF:B4:FE:87:08:59
124:C4:01:17:20:01:FF:01:8F:88: A0 FF:EF:FF:AS:FF:CF:FF:B5:FF:BA:FF:CA:FF:AF:FF:E5:FF:AD:FF:84:00:B3:FF:1F:80:C4:FF:30:00:D8:FF:4A:08:F3:FF:53:80:13:80:52:080:2F:00:47:00:46:00:31:00:53:00:1A:008:55:08:FF:FF:4C:00:DF:FF:
3B:80:Co:FF:21:86:B2:FF:04:00: AA:FF:E7:FF:AC:FF:CO:FF:BA:FF:B7:FF:D1:FF:AE:FF:ED:FF:AF:FF:@F:008:BA:FF:2B:8@:CF:FF:43:00:E9:FF:4E:00:87:008:51:00:28:80:49:00:46:00:38:80:51:00:1C:006:54:80:80:08:DD:FE:87:008:59:24:C4:81:1
7:40:081:FF:01:50:08:E4:FF:42:80:C8:FF:2D:80:B6:FF:11:00:AC:FF:F5:FF:AC:FF:DA:FF:BO:FF:CL:FF:CA:FF:B2:FF:E2:FF:AA:FF:82:00:AE:FF:1F:@8:BD:FF:39:00:DA:FF:4E:088:FO:FF:56:00:19:088:53:808:37:60:43:80:4A:80:2D:006:53:08:8E:80
t52:80:F2:FF:48:00:D6:FF:32:88:BC:FF:16:80:AC:FF:F3:FF:AQ:FF:D7:FF:B3:FF:CO:FF:C7:FF:AF:FF:E6:FF:AB:FF:83:80:B2:FF:24:00:C2:FF:3C:00:D9:FF:4D:00:FB:FF:54:80:14:80:50:008:30:00:42:00:F7:FE:87:008:59:24:04:081:17:60:01:FF:
01:43:00:2E:080:4F:086:15:80:52:00:F5:FF:40:00:DO:FF:33:00:BF:FF:16:00:BO:FF:F8:FF:AD:FF:DO:FF:B3:FF:C4:FF:C2:FF:B5:FF:D8:FF:AE:FF:F7:FF:BO:FF:14:00:BF:FF:32:00:D5:FF:44:00:FO:FF:4E:00:10:80:4E:00:2A:00:44:086:43:00:2D:0
0:50:80:10:08:53:00:FO:FF:48:80:CE:FF:32:00:BB:FF:12:00:AG:FF:F2:FF:AB:FF:D5:FF:B2:FF:BC:FF:Co:FF:AE:FF:DE:FF:AA:FF:FD:FF:AF:FF:1A:88:BC:FF:35:80:D3:FF:4B:00:EE:FF:54:00:E2:FE:87:008:50:24:04:81:17:80:81:FF:01:0E:88:53
188:29:00:482:00:408:080:35:080:508:00:19:00:54:00:FF:FF:4E:08@:E4:FF:3C:00:CO:FF:26:00:BB:FF:87:00: AC:FF:EB:FF:AD:FF:CE:FF:B9:FF:B4:FF:D4:FF:AB:FF:F3:FF:AC:FF:18:80:BB:FF:33:80:D3:FF:47:00:F3:FF:52:80:10:08:51:00:2E:008:46:
0B:42:00:34:00:4F:0868:1C:00:53:00:FD:FF:4F:00:E1:FF:408:00:C5:FF:2A:00:B2:FF:0E:00 A7 :FF:EC:FF:A7:FF:D@:FF:B3:FF:BA:FF:CB:FF:AC:FF:EG:FF:AA:FF:83:00:B2:FF:24:00:02:FE:87:00:59:24:C4:081:17:A0:01:FF:B81:C2:FF:3C:008:D9:FF:4
D:@@:F7:FF:57:008:12:80:56:00:30:060:4B:008:44:008:37:008:51:80:1D:080:54:00:FC:FF:4C:08:E1:FF:30:00:CY :FF:20:008:B7:FF:01:00:BO:FF:DD:FF:B5:FF:C2:FF:C5:FF:AE:FF:EQ:FF:A7 :FF:FD:FF:AB:FF:1A:08:B9:FF:35:008:CE:FF:47:08:EB:FF:53
:008:98:00:54:00:26:00:4B:00:42:00:36:00:52:00:1B:80:56:00:FC:FF:4D:00:DA:FF:3B:80:C1:FF:20:00:BO:FF:82:00:AA:FF:ES5:FF:AF:FF:C7:FF:BF:FF

[2819-11-14 18:86:81,882] rtls_util.py In 113 Thread-1 Level 68 - PASSIVE: 54:6C:8E:83:2B:F3 --» {"criginator"' “pr“, "type": "AsyncReq"”, "subsystem": "RTLS", "command": "RTLS_CMD_AOA_RESULT_RAW", "payload”:
"rssi”: -6@8, "antenna": 1, "channel®: 23, "offset": &4, "samplesLength": 511, "samples™: [{” "o 7, "iT: -82%, {" " 3, "i": -82}, {" ": -4, "i": -78}, {“ "ro-74, "i": -49}, {"gq": -86, "i": —18} {"g": -85, "i":

12}, {"q": -76, "i": 49}] {"g": -56, "i": 65} ["g": -32, "i": 80}, {"q": -3, "i": 85}, {"g": 32, "i": 77}, {"q": 6, "1": 60}, £"q": "iv: 32, {" ": i 23, {"q": 84, —2?}, {"g": "i": -6}, {"q":
41, "i": -75}, {" ", "in. _g5), {" " 23, "i": -83), {" ", _sp, "i: —?B}, {"g": -7, "i": _45}' {"q": -84, "1": 14}, {"q": -83, "1“: 22}, {"q": -69, "1": 51}, {"q": -47, . 72}, {"q": -16, "i": 85}, {"q":
"i": 84}, {"q": "1": 71}, {"g": 63, "1": 52}, {"q": "in: 20), {"g": "ins 1), {"g": 76, "i": -27}]})

[2819-11-14 18.96.91,884] rtlsnode.py In 286 CC2549P2 TOF Passive DEEUG - Have @ subscrlbers for UNPIMessage(originator=Nwp type=AsyncReq, subsystem=RTLS, command=RTLS_CMD_AOA RESULT_RAW,

data=C4:81:17:28:88:FF:81:C1:FF:C5:FF:B1:FF:E4:FF:AD:FF:83:80@:B5:FF:25:00:C5:FF:3D:80:DA:FF:4D:08:F7:FF:54:00:12:80:52:80:30:008:46:08:45:00:33:00:52:00:1A:80:54:08:F2:FF:4C:08:DD:FF:3C:80:C5:FF:23:06:B3:FF:87:08:AD:FF
tE6:FF:AF:FF:CB:FF:BB:FF:B5:FF:CE:FF:AQ:FF:EC:FF:AS:FF:8B:00:B5:FF:2D: 88 :CA:FF:47:00:E6:FF:56:00:80:80:59:80:26:08:50:00:40:00:36:00:4F:00:21:00:54:08:04:00:4E:00:E5:FF:3F:88:CC:FF:23:88:B7:FF)

[2819-11-14 18:86:81,885] serialnode.py In 186 CC2648r2 TOF Passive DEBUG - <<< UNPIMessage(originator=Nwp type=AsyncReq, subsystem=RTLS, command=RTLS_CMD_AOQA_RESULT_RAW,

data=C4:81:17:E@:80:FF:01: AF:FF:EB:FF:AD:FF:07:00:B6:FF:26:00:C9:FF:3D:00:E3:FF:4E:80:84:86:55:08:21:00:58:00:3C:00:3D:80:50:08:1F:08:57:00: FD:FF:4F:80:DA:FF:3C:@88:C2:FF:22:08:B2:FF:01:80:AC:FF:E3:FF:B1:FF:C6:FF:C2:FF
:E4:FF:DA:FF:AC:FF:F?:FF:BB:FF:iQ:GG:EF:FF:34:8@:D8:FF:48:BB:F3:FF:51:69:9F:BG:SZ:BB:ZD:BB:49:99:44:69:33:86:54:a@:lB:BB:S?:BB:FE:FF:4E:69:E@:FF:39:BB:C4:FF:1F:BB'BB'FF'63'86:AB'FF'E2'FF'BB:FF)

[2819-11-14 18:86:01,885] rtls_util.py In 158 Thread-1 Lewvel 53 - {"rssi": -6@, “antenna": 1, "channel": 23, "offset™: 64, "samplesLength"' 511, "samples™: [{“ "7, "iv: -82%, {" "ro-23, Ui —82} {" "

"it: —?a}, {"q": -74, "i": -49}, {"q": -86, "i": -18}, {"q": -85, "i": 12}, {"q": -76, "i": 4@}, {"q": -56, "i“: 65}, {"q": -32, "i": 8@}, {"g": -3, "i™: 35}, {"q": "i": 77}, {"q": 6@, "i": 6@}, {"q" it 32}
, {"q": 89, "i": 2}, {"g": 84, "i™: -2?} {"q": 65, "i": —56}, {“ "i": -75}, {"q": 8, "i": -85}, {"q": -23, "i": —83}, {" ": -5e, "i": -?e}, {" " o-74, "i": —45}, {" Y o-84, "i™: -14}, {"q": -83, "_1": 22},
{"q": —69, "i": 51}, {"g": -47, "i": 72}, {"q": -16, "i": 85}, {"q": 13, "i": 84}, {"q": "i": 71}, {"q": 83, "1": 52}, {"q": 76, "i": 29}, {"q™: "1": -1}, {"q": 76, "i": -27}1}

[2019-11-14 18:96:01,887] rtlsnode.py In 286 CC2B4Br2 TOF Passive DEBUG - Have @ subscrlbers for UNPIMessage(orlglnator—pr type=AsyncReq, subsystem—RTLS, command—RTLS_(MD_AOA_RESULT RAW,

data=C4:91:17:A@:00:FF:01:22:00:4D:00:3C:00:3(:90:4E:00:24:00:56:00:04:00:53:00:E9:FF:43:80:CD:FF:2E:@@:BB:FF:13:00:B0:FF:F2:FF:AF:FF:D5:FF:B7:FF:BC:FF:CC:FF:AE:FF:E7:FF:AC:FF:R6:8@:B7:
185:99:560:00:25:00:4E:00:40:08:39:00:4F:00:20:008:55:00:83:00:4F 08 :E4:FF:41:080:CC:FF:29:80 B8 :FF:18:08 :AE:FF:F4:FF:AC:FF:D5:FF:BO:FF:BE:FF:CO:FF:AE:FF:EG:FF:AQ:FF:@5:08:Ba:FF:22:88:C3:F
[2819-11-14 18:86:01,888] serialnode.py In 183 CC2p4Br2 TOF Passive DEBUG - <<<

FE:87:008:59:24:C4:81:17:28:01:FF:01:0F:80: A9 FF:EF:FF:AQ FF:CF:FF:B5:FF:BA:FF :CA:IFFIAF:FF:ES:FF:AD:FF:04:88 B3 :FF:1F:00:C4:FF:39:00:DB:FF:4A:00:F3:FF:53:08:13:00:52:080:2F:80:47:0808:46:0¢
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® Connectivity with the current board software and
firmware is difficult and unattainable
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