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Introduction to Data Acquisition

B Definition

Process of sampling signals that measure real-world physical phenomena and

converting them into digital format for analysis

~”Importance in Automation

* Enables real-time monitoring of industrial processes
* Provides data for decision-making and control systems

* Forms foundation for predictive maintenance and optimization
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Components of Data Acquisition Systems

5 Hardware Components

ELEMENTS OF A DATA ACQUISITION SYSTEM

Filter . Multiplexer
() Sensors & Transducers Y Signal Conditioning Removes unwanted  Selects which ADC
signal components,  NPut channel is Converts its
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Data Acquisition Process
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Signal Sensing

Physical phenomena — Electrical signals via sensors

input/Output Signals
Analog Signals

Signal Conditioning /\/\/ Software

Amplification ¢ Filtering * Noise reduction Analog 10
Digital Signals Application
.J l_l I_I l_ * E I Hardware Driver
Analog-to-Digital Conversion
. . . . Sensors . Digital 10
Continuous signals — Digital data via ADC (Analog/Digital L
Interface) ~ &= Data Acquisition PC

Hardware

Data Processing & Storage

Analysis ¢ Visualization ¢ Database storage
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Types of Data Acquisition Systems
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AN, Digital DAQ fypes of industrial data acquisition

systems in market
@& Records discrete events

ems available in global market. These are external chassis and modules, plug-in

@ Captures continuous signals

Key insights

External chassis and modules are house data
acquisition hardware

@& Switches * Counters  Timers

Software, 15%

@ Voltage * Temperature * Pressure ¥

Plug-in analog I/O boards enable direct

o
> computer connection for analog functions.

External Chassis
and Modules, 50%

| o Software controls and analyzes data from
P‘“Q"% andamg;‘a/o acquisition systems
oras, o

A4

Networked DAQ Modular DAQ

> Add text here
% Add text here

o @ Configurable & scalable
@ Remote monitoring & control Y

®  Ethernet » Wireless « IoT @ Customizable * Expandable
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Data Acquisition Hardware

IS Yronps.conm

() Sensors & Transducers

Temperature Pressure
Thermocouples ¢ RTDs ¢ Strain Gauge ®
Thermistors Piezoelectric

Y Signal Conditioning

Amplifiers Filters

Instrumentation ¢
Isolation

Low-pass * High-pass ¢ Data Acquisition System

Notch & " — @ @ @ ®

<’ Analog-to-Digital Converters

Modern DAQ Device Integrated DAQ System

Resolution
12-bit * 16-bit * 24-bit

Sampling Rate
kHz « MHz « GHz
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Data Acquisition Software o

cpC Total users Cost per lead CR o
$10.9 $0.35 121K $183 3.11%

A, Software Tools & Applications

e ADs
— e =
..
DAQ Software Communication . l . . . . . |
LabVIEW « MATLAB - OPC « Modbus *
Month Amount  Impressions Clicks  CTR Totalusers  Newusers Leads Newusers Costperlesd CPM  CPC
Python Ethernet/IP . o ol
(33 153% 18 585 $67 5043
66K 200% 18K $51 bl 14.34% $357 $382 $042
BT 268% 1% 553 157 2839% 7S s1o $041
BBK 544% 17 591 169 2850% $163 17 03 Hav'a"""s[io"g ﬁ
ebr 64K 238% 17 584 150 2568% $163 $91 $038 : - Ce
January 2025 ook IESEE 2k 3o 17 576 R 151 $159 s63 021 P
Total $18.2k 1™ 52.0K ERLEY 129K 40K 999 25.14% $183 $109 $0.3s 7

~Data Visualization & Analysis

q 4 nq Data Acquisition Dashboard
Visualization Data Management

Dashboards ¢ Charts ¢ Databases * Historians °
HMI Cloud
~"Advanced Analytics .
et II |
Machine Learning Al Integration

Pattern « Anomaly

Predictive ¢ Classification .
Detection

Data Visualization Interface
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Data Acquisition in Automation Systems
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The Role of SCADA Systems in
Modern Automation

Integration with Automation Systems z
&
e
PLC Integration SCADA Systems 5
E; Real-time data exchange Centralized monitoring *
Control loops Remote control

C:Industrial Applications

Manufacturing Energy Management SCADA System in Modern Automation
Quality control * Process . o
optimization Efficiency monitoring °
Load balancing
Third-party modules
1 ! qur;:‘c';n - K%:‘TRH \muxlnnnmm
Database =t
Pl’edlctlve _h. E Ignition 3D charts module Kymera SNMP driver Plant replay
. Process Control =
Maintenance =0
@horcn  Chvison @) #iden o <,
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ibrati is * S G~ B | e | me
Vl!)ratlon apal.ysw E Bl = % el
Failure prediction o
devicas L) e Woblamdid Tags Designers Clients Drivers  Connections
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Industrial Automation System Architecture
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Challenges in Data Acquisition

® Common Challenges

Data Quality

Noise ¢ Missing values
* Inconsistency

Security Concerns

Cyber threats * Data
breaches

® Solutions

Signal Processing

Filtering ¢ Calibration
* Validation

Security Measures

Encryption * Access
control * Auditing
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System Integration

Compatibility
Protocol differences

Performance

Latency ¢ Throughput
limitations

Device/

Sensors

Privacy &
Security
policies

G

Data Security & Privacy Challenges

SYroups.corn

Standardization

OPC UA - MQTT
Industry 4.0

Optimization

Edge computing ¢
Data compression

nine egpingode Cluster 1
\_“Energy management”

Cluster 3
“Anomaly detection” |

\ Cluster4
'\ "Classifier”

Cluster 2 7 g
“Artificial Intelligence” ¥ e) capsumpzon
AL s o sppronn
-
mmml‘mge:g. /" Cluster s
" "Neural network”

\
Cluster 7 "™ pmser=" Cluster 6™

“Automation” “Blockchain”
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Mind Map: Data Acquisition Concepts
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Summary & Recap

@ Key Takeaways

Data acquisition is essential for automation systems
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Model building for future factorie:

®Redesigning the function and nature of future
factories by looking ahead to changes in the business
environment such as the shortening of product
lifecycles and the moves towards manufacturing
more diverse products in smaller volumes

Quality and productivity improvements
] through the use of data

= Deriving points of improvement and measures from the

!

Components include sensors, signal conditioning, ADCs, and
software

Integration with PL.Cs and SCADA enables industrial automation

Addressing challenges ensures reliable data acquisition

implementation of analyses based on data acquired from ’! 1 1

data acquisition design

T
il

2

rrr
@ —

Vision for future

/| LI factories
aole Improvement/
=8 provemer
P el transformation
Analysis/
—— forecasting \
Visualization o

Development and implementation of sensor
concierges and loT platforms

= Designing necessary sensing details and selecting to

implementing sensors

= Developing platforms and apps for storing and making use
of newly acquired data

Streamlining of management through
the use of digital technology
= Developing digital apps aimed at simplifying unavoidable

processes such as manual data entry
= Constructing systems for visualizing in real time production
results, productivity and various cost KPls

astructing forecasting and maintenance Als based on
ave data

Support for the redesign/
automation of processes

= Determining which forms of production line are most
efficient, including new automations and
digitalization initiatives, and designing overall layouts

= Designing the mechanization of processes to which
specialized machines cannot be applied, and searching
for and supporting the introduction of automation
methods for difficult-to-automate processes such as
exterior inspections
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