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Sensor Technical Specifications

Measuring Mode
Select Switch

Quadrature Beamforming
Array

Intuitive Ul
-2 Push Buttons
- 4 LED Indicators

18650 Rechargeable
Battery

Micrco USB Supporting USB
2.0 standard Specification

Mico SD Card for
Data Logging

DIN Rail Clip Mount

Tripod Mount




TODAY’'S PROCESS

Daily Operator Condition
Rounds Reporting

Engineering

Walkdowns Data Trending

v’

Equipment
Reliability







1\] CURRENT SOLUTION f

O
® Vibration Sensing
® Invasive
® Expensive

l ® Other Options




l\] ACOUSTIC SENSING {

1




1§ DESIGN PROCESS - HARDWARE

O * Microphone Board
e STM32 MCU, SD Card Slot, USB, Battery Fuel
Gauge, Program Selector Switch




EVOLUTION OF DESIGN
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® Allows for easy din rail and tripod mounting (

K\) DESIGN PROCESS — INDUSTRIAL DESIGN O/

O ® User interface consisting of 2 push buttons and 4 LED status indicators

® Final enclosure is 3D printed using a PolyJet SLA printer
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DESIGN PROCESS - SOFTWARE f

Algorithms

* Shaft Imbalance Detection

* Motor and Pump ON/OFF detection

e General Peak Detection e
SD Card RS .
Real time clock

-

Communication



®* Measuring once a minute yields a battery life of one year

TECHNICAL SUMMARY
\

O ® Four microphones with eight listening angles

®* 60 to 180 degree selectable beam width for beamforming

Microphone Machine Learnin
p_ . DSP and Feature g
Beamforming . and Change
; Extraction .
Processing Detection

MEMS Digital
Mics

WSupply

Power il
owe Protection and Battery Charger
Management _ .
Fuel Gauging

- /




1§ SYSTEM VERIFICATION & VALIDATION ((

® Board Testing

® Functionality

® Safety from ESD

® User Interface
® |LEDs

® Buttons






1\] TESTING IN ACE f

O

® Test #1

®* Beamforming Validation

®* Test #2

* Algorithm Development




1\) STAKEHOLDER REQUIREMENTS

® Device should: ..n“.-
® Be non-invasive UNTARIUI'“W: g
GENERATION czces==

- Acoustic Sensor

l ® Be cost effective

- Focuses on acoustic measurement as main sensing para

* Su




N\, ®
1\] FUTURE STEPS I(
’ ® Pilot project of sensor in OPG station

O

* Applying acquired data from sensors to make data set for machine learning

algorithm

l * Adding additional features such as wireless capabilities and additional

algorithms




