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According to NASA, failure
patterns that are age related
only apply to 18% of the assets

NASA

Complex Items

Sources : RCM Guide, NASA, Sept. 2008, and
U.S. Navy Analysis of Submarine
Maintenance Data 2006.
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Predictive
maintenance

Groals

° Prevent failures = Avoid
unplanned reactive
Mmaintenance.

° Eliminate the costs > Related
to unnecessary preventative
Mmaintenance

How?

« Using machine sensor data and
predictive models
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Hydraulic system
maintenance

Failure prediction

For every predefined period of time
(cycle) predict if the cooler system is
close to failing using different
temperature sensors .

« Close to total failure
*  Reduced efficiency
*  Full efficiency




plain -
concepts

Architecture

AML Pipeline A loT Edge E

//); — Read Data
Historical
Preprocessing
loT Edge
Deployment
Training & Test
Mol ——)
Registry
TFLite

databricks

i Predictive  Sensors |
module I lotHub

Jetson
Nano
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Predictive maintenance

# Datq
gathering
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Predictive maintenance

#1 Daty
gathering
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#1 Data gathering

Using sensors to gather data
from the different components of
the machinery. temperature,
humidity, pressure, speed, etc.

How?

= ToT devices: circuit board + sewsors
+ Wi-Fi chip
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Predictive maintenance
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#2 Data preprocessing

Sensor data can be obtained from
different sources and it can have
missing values, noise, etc.

Tasks:

« Data cleaning

 Merging different sources.

« Data transformation

 Feature selection
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#2 Data preprocessing

Sensor data is split in predefined
periods of time >

60 observation for every single cycle.

We are interested predicting failures
but also want to know if the efficiency
has been reduced or if its still 100%
efficient.

1 3PAd

3P

€3PAd

v 8pAd
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Predictive maintenance
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#3 Machine Learning

N\

Evaluation
Accuracy

Precisiov
Recall

1 score
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#3 Machine Learning

Select the best model:
v' That fits the data: sequential data

v’ That can identify time
dependencies—> providing early
warnings for potential failures

v the location of the feature within the
segment is not of high relevance.
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Databricks demo

<code>
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Challenges

decisions

G % Real time
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loT Edge

Solution:

 Enable decision making at the point where the devices are connected to the
network > Edge.

 Azure |oT Edge extends complex processing, and machine learning algorithms to
the loT devices

Azure ToT Edge

loT Hub

| Tl 1 o ©

. Insights and . L o .
Azure loT Edge runtime module health
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loT Edge

Jetson Nano

Device with an ARM architecture. That
can be connected to different type of
machinery sensors.

It is very flexible, it can be used in many
different scenarios.
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#4 Deployment

Azure Machive
Learning

By > F

Wodel TFLite
Repository Wodel

f ToT Wodules

—

> [

1

Build
Docker
Image

> @

Image

Registry

\ 2,
N o

Deploy & monitor
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#4 Deployment

loT Architecture

ﬂ E loT Edge Device

Pipes temperature
sensors

loT Hub




plan -,
concepts

#4 Deployment

Tf-Lite—> Itis a light version of TensorFlow framework.
It Is desighed to perform machine learning on mobile

and loT devices

G
)

o Convert a TensorFlow
¥ TensorFlow model into a

compressed flat
buffer

Take the
compressed .tflite
file and load it into

the loT device
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#4 Deployment

TesorRT—-> it is an SDK for high-performance deep
learning inference. It includes a deep learning inference
optimizer and runtime that delivers low latency and high-
throughput for deep learning inference applications

Batch Size

Precision

Training Framework NEURAL

Validate
using TensorRT

Optimize
NETWORK using TensorRT
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#4 Deployment

DEEPSTREAM SDK ISAAC SDK
SOFTWARE MODULES

Depth Object Pose Gesture Path Autonomous Ecosystem
Estimation Detection Estimation Recognition Planning Navigation Modules

JETPACK SDK

Deep Learning Computer Vision Accelerated Computing Graphics Multimedia Sensors

ST7001 ¥43d073A30 LHIISN

TensorRT VisionWorks cuBLAS Vulkan libargus Drivers
cuDNN OpenCV cuFFT OpenGL Video API Ecosystem

CUDA | CUDA-XAI | LINUXFORTEGRA | RTOS
JETSON COMPUTER
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Rediscover
the meaning of technology

www.plainconcepts.com

For further information

info@plainconcepts.com

Thank you
for

your time




