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Al is the Next Step in the Evolution of Automation

Reinforcement Learning

RRM Unsupervised Leaming
Shapley Location
e Feature assessment
LSTM- Neural Network GAIl / LLM / Transformers
PreConnection Anomaly Detectio Marvis Conversational Assistant
Wired Anomaly

DEEP LEARNING

ARTIFICIAL INTELLIGENCE

MACHINE LEARNING

K-Means Clustering Decisiqn Tree XGBoost Decision Tree
Scope failure analysis AP / Switch Health, DHCP Zoom Prediction
H;'e*t Coverage Hole, bad Switch Uplink Detection
¢
Logistic Regression ) ) L Mutual Information
Apg;_h;lm f witch Health Sematic Search / Cosine Similarity SLEl ;;amn Discovery
Port Stuck, High CPU ‘/ itk O Anomaly Scope Cause A
roduction Push Verification Zoom Root Cause Analy
B Domain Expertise Classification Za‘zes:a';'nfgemi Ivsi
Service Level Metrics, Event Timeline arutd oot SAUIS ATy
MOBRTY Persistently Failing Clients
FIELD DAY Avda Dlacammnnt £ AD
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Indoor Location
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Localisation principles
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Precise outdoor localisation
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Precise Indoor / Outdoor localisation analogy

Outdoor
GPS Satelite triangulation = 3-8m
GPS Satelite triangulation + surface reference point bias = 0.1m

Indoor
Omnidirection BLE beam triangulation = 10-15m

Omnidirection BLE beam triangulation + BLE beacons =5-7m
Multi-array BLE beams= 3-5m

Multi-array BLE beams + ML assisted distance bias calibration = 1-1.5m
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Bluetooth

Modulation

Data Rate

Channels
Channel

Channel
Spacing

Max TX
Power
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Bluetooth (Classic)

Basics Rate (BR): GESK
Enhanced Da'fsg‘;at; DQPSK/BDPSK

Basics Rate (BR): 1 Mbps
Enhanced Dal&%aht; 2 Mbps / 3 Mbps
79

1 MHz

1 MHz

Class 1. 100 mwW
Class2° 25 mW
Class 3 1mwW

BLE

GFSK

1 Mbps, 2 Mbps

40
2 MHz

2 MHz

Class 1. 100 mW
Class 1.5: 10 mwW

Class2: 25 mW

Class 3. 1mW
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Mist BLE Antenna Array

Transmit Mode

(vBLE Engagement)
Transmits beams:

Beams received by mobile devices
running Mist location SDK

Receive Mode
(BLE Asset Visibility)
Listens for chirps from:
BLE Tags

Bluetooth devices
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Indoor Location Experiences

AP-61

Mist Cloud

©J022 Juriper Networks, Inc. All Rights Reserved. . Jm!Eg‘f 16



PLE and Intercept

Signal strength (RSSI) = PLE *log,.(distance) + intercept

\Intercept
:Signal strength at 1 meter fromthe antenna

Power dBm

PLE (Path Loss Exponent)
The expected signal strength at various locations on a map.

Device A -41dbm

Device B 42dbm e ... Basedon antenna gain and direction at given orientation and ceiling height.
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Transmit Power Receive Power
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N Free Space Path Loss

2.4-CHz: 8 dBm
§-CHz: 14 dBm

2 4-GHz: «32 dBm
EGHZ -33d Bm

2 4.GHz: -44 dBm

5-GHZ -45 dBm
2.4-GHz: -38 d8m

5-CHz: -39 dBm

] | | ] ]

24-GHz: -50 dBm
5-GHz: <51 dBm

]

2.4-CHz: -556 dBm
8.GHz: 57 dBm
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source: https.//www.semfionetworks.com/blog/frec-space-path-loss-diagrams
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N

24.GHz: 8dBm
5-GHz: 14 dBm

FSPL: -53 dBm

RX RSSI: -60 dBm
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Probability Surface (1 of 2)
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Machine learning database
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Demo video
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