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Professional Certificate in Instrumentation Engineering (Egypt)

Industrial Automation

A/D Converter - a device that converts analog signals to digital signals, used in industrial automation to
interface with digital systems, the conversion process involves sampling the analog signal, quantizing it, and
encoding it into a digital format, A/D converters are commonly used in process control systems to monitor
and control process variables, such as temperature, pressure, and flow rate, related terms include D/A
converter, analog to digital conversion, and digital signal processing.

Absolute Encoder - a type of encoder that provides a unique digital output for each shaft position, used in
industrial automation to measure position, velocity, and acceleration, absolute encoders are commonly used
in motion control systems, such as robotics and CNC machines, related terms include incremental encoder,
position measurement, and motion control.

AC Drive - a type of motor drive that uses alternating current to control the speed and torque of an
induction motor, used in industrial automation to improve motor efficiency and reduce energy
consumption, AC drives are commonly used in pump and fan applications, related terms include DC drive,
motor control, and power electronics.

Actuator - a device that converts electrical energy into mechanical energy, used in industrial automation to
perform tasks such as valve control and motor control, actuators are commonly used in process control
systems to control process variables, such as temperature, pressure, and flow rate, related terms include
sensor, control system, and mechanical system.

Algorithm - a set of instructions used to solve a problem or perform a task, used in industrial automation to
implement control strategies and decision making, algorithms are commonly used in process control
systems to optimize process performance and improve product quality, related terms include programming
language, software development, and data analysis.

Amplifier - a device that increases the amplitude of a signal, used in industrial automation to boost signal
levels and improve signal quality, amplifiers are commonly used in process control systems to amplify
sensor signals and improve measurement accuracy, related terms include gain, signal conditioning, and
noise reduction.

Analog Signal - a continuous signal that represents a physical quantity, such as temperature or pressure,
used in industrial automation to monitor and control process variables, analog signals are commonly used
in process control systems to measure temperature, pressure, and flow rate, related terms include digital
signal, signal processing, and data acquisition.

ASCII - a character encoding standard used to represent text and commands, used in industrial automation
to communicate between devices and systems, ASCIl is commonly used in serial communication protocols,
such as RS-232 and RS-485, related terms include character set, communication protocol, and data
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transmission.

Automation - the use of technology to automate processes and tasks, used in industrial automation to
improve efficiency, reduce costs, and improve product quality, automation is commonly used in
manufacturing and process industries to automate production lines and process control systems, related
terms include control system, robotics, and machine learning.

Batch Processing - a method of processing that involves processing materials in batches, used in industrial
automation to improve efficiency and reduce costs, batch processing is commonly used in chemical and
pharmaceutical industries to produce products in large quantities, related terms include continuous
processing, process control, and production planning.

Binary Code - a code that uses only two digits, 0 and 1, to represent information, used in industrial
automation to represent digital signals and commands, binary code is commonly used in computer
programming and data communication, related terms include decimal code, hexadecimal code, and data
representation.

Bus - a communication pathway that allows devices to exchange data, used in industrial automation to
connect devices and systems, bus is commonly used in fieldbus protocols, such as Profibus and DeviceNet,
related terms include network, communication protocol, and data transmission.

Calibration - the process of adjusting a device or system to ensure accuracy and reliability, used in industrial
automation to ensure that sensors and actuators are functioning correctly, calibration is commonly used in
process control systems to ensure that process variables are measured accurately, related terms include
validation, verification, and testing.

Cellular Network - a type of wireless network that uses cell towers to provide communication services, used

in industrial automation to provide remote access and monitoring capabilities, cellular network is commonly
used in SCADA systems to provide remote access to process control systems, related terms include wireless

network, communication protocol, and data transmission.

Closed-Loop Control - a type of control system that uses feedback to regulate a process, used in industrial
automation to improve stability and accuracy, closed-loop control is commonly used in process control
systems to regulate temperature, pressure, and flow rate, related terms include open-loop control, feedback
control, and process optimization.

Communication Protocol - a set of rules that govern data exchange between devices and systems, used in
industrial automation to enable communication between devices and systems, communication protocol is
commonly used in fieldbus protocols, such as Profibus and DeviceNet, related terms include data
transmission, network architecture, and device interface.

Computer Vision - a technology that enables machines to interpret and understand visual data, used in
industrial automation to inspect products and detect defects, computer vision is commonly used in quality
control systems to inspect products and detect defects, related terms include image processing, pattern
recognition, and machine learning.
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Control System - a system that uses algorithms and sensors to regulate a process, used in industrial
automation to improve efficiency, reduce costs, and improve product quality, control system is commonly
used in process control systems to regulate temperature, pressure, and flow rate, related terms include
control strategy, sensor technology, and actuator technology.

Controller - a device that uses algorithms and sensors to regulate a process, used in industrial automation
to improve efficiency, reduce costs, and improve product quality, controller is commonly used in process
control systems to regulate temperature, pressure, and flow rate, related terms include control system,
sensor technology, and actuator technology.

Data Acquisition - the process of collecting and storing data from sensors and devices, used in industrial
automation to monitor and control process variables, data acquisition is commonly used in process control
systems to collect data from sensors and devices, related terms include data logging, data analysis, and data
visualization.

Data Logger - a device that collects and stores data from sensors and devices, used in industrial automation
to monitor and control process variables, data logger is commonly used in process control systems to
collect data from sensors and devices, related terms include data acquisition, data analysis, and data
visualization.

DC Drive - a type of motor drive that uses direct current to control the speed and torque of a motor, used
in industrial automation to improve motor efficiency and reduce energy consumption, DC drive is
commonly used in pump and fan applications, related terms include AC drive, motor control, and power
electronics.

DeviceNet - a type of fieldbus protocol that uses a master-slave architecture to connect devices and
systems, used in industrial automation to enable communication between devices and systems, DeviceNet
is commonly used in process control systems to connect devices and systems, related terms include fieldbus
protocol, network architecture, and device interface.

Digital Signal - a discrete signal that represents a physical quantity, such as temperature or pressure, used in
industrial automation to monitor and control process variables, digital signal is commonly used in process
control systems to measure temperature, pressure, and flow rate, related terms include analog signal, signal
processing, and data acquisition.

Digital Twin - a virtual replica of a physical system, used in industrial automation to simulate and optimize
process performance, digital twin is commonly used in process industries to simulate and optimize process
performance, related terms include simulation modeling, process optimization, and predictive maintenance.

Distributed Control System - a type of control system that uses a distributed architecture to connect devices
and systems, used in industrial automation to improve efficiency, reduce costs, and improve product quality,
distributed control system is commonly used in process control systems to connect devices and systems,
related terms include centralized control system, decentralized control system, and control strategy.

Ethernet - a type of local area network that uses a bus topology to connect devices and systems, used in
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industrial automation to enable communication between devices and systems, Ethernet is commonly used
in process control systems to connect devices and systems, related terms include fieldbus protocol, network
architecture, and device interface.

Fieldbus - a type of communication protocol that uses a bus topology to connect devices and systems, used
in industrial automation to enable communication between devices and systems, fieldbus is commonly used
in process control systems to connect devices and systems, related terms include network architecture,
device interface, and data transmission.

Feedback Control - a type of control system that uses feedback to regulate a process, used in industrial
automation to improve stability and accuracy, feedback control is commonly used in process control
systems to regulate temperature, pressure, and flow rate, related terms include open-loop control, closed-
loop control, and process optimization.

Flow Rate - a measure of the volume of a fluid that flows through a pipe or channel per unit of time, used in
industrial automation to monitor and control process variables, flow rate is commonly used in process
control systems to measure fluid flow, related terms include pressure, temperature, and level measurement.

Gateway - a device that connects two or more networks or systems together, used in industrial automation
to enable communication between devices and systems, gateway is commonly used in process control
systems to connect devices and systems, related terms include router, switch, and network architecture.

HART - a type of communication protocol that uses a master-slave architecture to connect devices and
systems, used in industrial automation to enable communication between devices and systems, HART is
commonly used in process control systems to connect devices and systems, related terms include fieldbus
protocol, network architecture, and device interface.

Human-Machine Interface - a device or system that enables humans to interact with machines or systems,
used in industrial automation to monitor and control process variables, human-machine interface is
commonly used in process control systems to monitor and control process variables, related terms include
operator interface, display device, and control panel.

I[EEE 802.11 - A type of wireless local area network that uses a bus topology to connect devices and systems,
used in industrial automation to enable communication between devices and systems, IEEE 802.11 Is
commonly used in process control systems to connect devices and systems, related terms include wireless
network, network architecture, and device interface.

Industrial Automation - the use of technology to automate industrial processes and tasks, used in industrial
automation to improve efficiency, reduce costs, and improve product quality, industrial automation is
commonly used in manufacturing and process industries to automate production lines and process control
systems, related terms include control system, robotics, and machine learning.

Instrumentation - the use of devices and systems to measure and control process variables, used in
industrial automation to monitor and control process variables, instrumentation is commonly used in
process control systems to measure temperature, pressure, and flow rate, related terms include sensor
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technology, actuator technology, and control strategy.

[O-Link - a type of communication protocol that uses a point-to-point architecture to connect devices and
systems, used in industrial automation to enable communication between devices and systems, IO-Link is

commonly used in process control systems to connect devices and systems, related terms include fieldbus
protocol, network architecture, and device interface.

Level Measurement - a measure of the height of a liquid or solid in a container or tank, used in industrial
automation to monitor and control process variables, level measurement is commonly used in process
control systems to measure liquid or solid levels, related terms include pressure, temperature, and flow
measurement.

Machine Learning - a type of artificial intelligence that enables machines to learn from data and improve
performance, used in industrial automation to improve process performance and predict equipment
failures, machine learning is commonly used in process industries to predict equipment failures and
improve process performance, related terms include deep learning, neural network, and predictive
maintenance.

Modbus - a type of communication protocol that uses a master-slave architecture to connect devices and
systems, used in industrial automation to enable communication between devices and systems, Modbus is
commonly used in process control systems to connect devices and systems, related terms include fieldbus
protocol, network architecture, and device interface.

Motor Control - the use of devices and systems to control the speed and torque of a motor, used in
industrial automation to improve motor efficiency and reduce energy consumption, motor control is
commonly used in pump and fan applications, related terms include drive technology, control strategy, and
power electronics.

Network Architecture - the design and configuration of a network to enable communication between
devices and systems, used in industrial automation to enable communication between devices and systems,
network architecture is commonly used in process control systems to connect devices and systems, related
terms include fieldbus protocol, device interface, and data transmission.

OPC UA - a type of communication protocol that uses a client-server architecture to connect devices and
systems, used in industrial automation to enable communication between devices and systems, OPC UA is
commonly used in process control systems to connect devices and systems, related terms include fieldbus
protocol, network architecture, and device interface.

PLC - a type of computer that uses a programmable logic to control devices and systems, used in industrial
automation to improve efficiency, reduce costs, and improve product quality, PLC is commonly used in
process control systems to control devices and systems, related terms include control system, programming
language, and device interface.

Predictive Maintenance - the use of data and analytics to predict equipment failures and schedule
maintenance, used in industrial automation to improve equipment reliability and reduce downtime,
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predictive maintenance is commonly used in process industries to predict equipment failures and schedule
maintenance, related terms include preventive maintenance, condition-based maintenance, and machine
learning.

Profibus - a type of fieldbus protocol that uses a bus topology to connect devices and systems, used in
industrial automation to enable communication between devices and systems, Profibus is commonly used
in process control systems to connect devices and systems, related terms include fieldbus protocol, network
architecture, and device interface.

Process Control - the use of devices and systems to monitor and control process variables, such as
temperature, pressure, and flow rate, used in industrial automation to improve efficiency, reduce costs, and
improve product quality, process control is commonly used in process industries to monitor and control
process variables, related terms include control system, sensor technology, and actuator technology.

Programmable Logic Controller - a type of computer that uses a programmable logic to control devices and
systems, used in industrial automation to improve efficiency, reduce costs, and improve product quality,
programmable logic controller is commonly used in process control systems to control devices and systems,
related terms include control system, programming language, and device interface.

Protocol - a set of rules that govern data exchange between devices and systems, used in industrial
automation to enable communication between devices and systems, protocol is commonly used in fieldbus
protocols, such as Profibus and DeviceNet, related terms include data transmission, network architecture,
and device interface.

Quiality Control - the use of devices and systems to monitor and control product quality, used in industrial
automation to improve product quality and reduce defects, quality control is commonly used in
manufacturing and process industries to monitor and control product quality, related terms include
inspection, testing, and certification.

Robotics - the use of robots to automate tasks and processes, used in industrial automation to improve
efficiency, reduce costs, and improve product quality, robotics is commonly used in manufacturing and
process industries to automate tasks and processes, related terms include machine learning, artificial
intelligence, and automation.

SCADA - a type of system that uses software and hardware to monitor and control process variables, used
in industrial automation to improve efficiency, reduce costs, and improve product quality, SCADA is
commonly used in process control systems to monitor and control process variables, related terms include
control system, sensor technology, and actuator technology.

Sensor - a device that measures a physical quantity, such as temperature or pressure, used in industrial
automation to monitor and control process variables, sensor is commonly used in process control systems
to measure temperature, pressure, and flow rate, related terms include transducer, actuator, and control
system.

Serial Communication - a type of communication that uses a serial protocol to transmit data between
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devices and systems, used in industrial automation to enable communication between devices and systems,
serial communication is commonly used in process control systems to connect devices and systems, related
terms include parallel communication, network architecture, and device interface.

Signal Processing - the use of algorithms and techniques to analyze and interpret signals, used in industrial
automation to improve signal quality and reduce noise, signal processing is commonly used in process
control systems to analyze and interpret signals, related terms include filtering, amplification, and
modulation.

Temperature Measurement - a measure of the temperature of a process or system, used in industrial
automation to monitor and control process variables, temperature measurement is commonly used in
process control systems to measure temperature, related terms include pressure, flow measurement, and
level measurement.

Transducer - a device that converts a physical quantity into an electrical signal, used in industrial automation
to monitor and control process variables, transducer is commonly used in process control systems to
measure temperature, pressure, and flow rate, related terms include sensor, actuator, and control system.

Valve - a device that regulates the flow of a fluid or gas, used in industrial automation to control process
variables, valve is commonly used in process control systems to control fluid or gas flow, related terms
include actuator, control system, and process optimization.

Wireless Communication - a type of communication that uses wireless protocols to transmit data between
devices and systems, used in industrial automation to enable communication between devices and systems,
wireless communication is commonly used in process control systems to connect devices and systems,
related terms include wireless network, network architecture, and device interface.
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