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Introduction to Embedded Systems
Microcontroller-Based Systems

Real-Time Operating Systems (RTOS)
FPGA-Based Embedded Systems

|oT Embedded Systems

Embedded Software Development
Hardware-Software Co-Design

L ow-Power Embedded Systems

Embedded Systems in Automotive Applications
Security in Embedded Systems

. Wireless Communication in Embedded Systems
. Embedded Systems Design M ethodologies

. Embedded Systems Prototyping

. Signal Processing in Embedded Systems

. Embedded Systems for Healthcare

. Artificial Intelligence in Embedded Systems

. Memory Management in Embedded Systems

. Safety-Critical Embedded Systems

. Embedded Systemsin Industrial Automation

. Robotics and Embedded Systems

. Energy Harvesting in Embedded Systems

. Paralel Processing in Embedded Systems

. System-on-Chip (SoC)

. Internet of Things (10T) Security

. Edge Computing in Embedded Systems

. Embedded Systems in Consumer Electronics

. Embedded Systemsin Smart Grids

. High-Performance Embedded Systems

. Programming L anguages for Embedded Systems
. Real-Time Data Processing in Embedded Systems
. Embedded Machine Vision Systems

. Software Testing and Validation in Embedded Systems
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Networking in Embedded Systems

Distributed Systems in Embedded Applications
Debugging and Troubleshooting in Embedded Systems
Simulation Tools for Embedded Systems
Microprocessor Architecture for Embedded Systems
Reconfigurable Embedded Systems

Real-Time Scheduling Algorithms in Embedded Systems
Embedded Systems in Telecommunications

Embedded Systemsin Military Applications

Wearable Devices and Embedded Systems

Multimedia Embedded Systems

Embedded Systems in Space Applications

Secure Boot and Firmware in Embedded Systems
Cyber-Physical Systems in Embedded Design
Embedded Systems for Smart Homes

L ow-L atency Embedded Systems

Multi-Core Processing in Embedded Systems
Embedded Systems for Medical Devices

Introduction to Embedded Systems Topics

Provides an overview of embedded systems, including their architecture, design principles,
and applicationsin various industries.

Microcontroller-Based Systems Topics

Focuses on the design and implementation of embedded systems using microcontrollers,
including programming, interfacing, and optimization techniques.

Real-Time Operating Systems (RTOS) Topics

Studies the use of real-time operating systems in embedded systems, including task
scheduling, interrupt handling, and real-time constraints.

FPGA-Based Embedded Systems Topics

Focuses on the design of embedded systems using Field-Programmable Gate Arrays
(FPGASs), including hardware description languages (HDLs) and FPGA programming.

loT Embedded Systems Topics

Studies the integration of embedded systems with the Internet of Things (1oT), including
connectivity, communication protocols, and |oT applications.

Embedded Softwar e Development Topics

Focuses on the development of software for embedded systems, including programming
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languages, software engineering practices, and development tools.

Hardwar e-Softwar e Co-Design Topics

Studies the co-design of hardware and software in embedded systems, including the
integration of hardware components, software development, and system-level optimization.

L ow-Power Embedded Systems Topics

Focuses on the design and optimization of low-power embedded systems, including power
management techniques, energy-efficient components, and low-power programming.

Embedded Systemsin Automotive Applications Topics

Studies the use of embedded systems in automotive applications, including electronic
control units (ECUs), in-vehicle networking, and safety-critical systems.

Security in Embedded Systems Topics

Focuses on the security challenges and solutions in embedded systems, including secure
boot, encryption, authentication, and protection against cyber threats.

Wireless Communication in Embedded Systems Topics

Studies the integration of wireless communication technologiesin embedded systems,
including Bluetooth, Wi-Fi, Zigbee, and cellular networks.

Embedded Systems Design M ethodologies Topics

Focuses on the methodologies used in the design of embedded systems, including model-
based design, agile development, and design verification techniques.

Embedded Systems Prototyping Topics

Studies the prototyping of embedded systems, including rapid prototyping techniques, the
use of development boards, and iterative design processes.

Signal Processing in Embedded Systems Topics

Focuses on the implementation of signal processing algorithmsin embedded systems,
including digital signal processing (DSP), filtering, and data acquisition.

Embedded Systemsfor Healthcare Topics

Studies the application of embedded systemsin healthcare, including medical devices,
patient monitoring systems, and wearable health technologies.

NTHRYSOPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company



http://www.nthrys.com

Page -

16.

17.

18.

19.

20.

21

22.

23.

24,

4

Artificial Intelligencein Embedded Systems Topics

Focuses on the integration of artificial intelligence (Al) and machine learning algorithmsin
embedded systems, including edge Al, neura networks, and Al-driven applications.

Memory M anagement in Embedded Systems Topics

Studies the techniques for managing memory in embedded systems, including memory
allocation, data storage, and optimization of memory usage.

Safety-Critical Embedded Systems Topics

Focuses on the design and verification of safety-critical embedded systems, including fault
tolerance, redundancy, and compliance with safety standards.

Embedded Systemsin Industrial Automation Topics

Studies the use of embedded systemsin industrial automation, including process control,
robotics, and the integration of embedded systems with industrial networks.

Robotics and Embedded Systems Topics

Focuses on the design and implementation of embedded systemsin robotics, including
control systems, sensor integration, and autonomous robotics.

Energy Harvesting in Embedded Systems Topics

Studies the techniques for energy harvesting in embedded systems, including the use of
renewable energy sources, energy-efficient design, and power management.

Parallel Processing in Embedded Systems Topics

Focuses on the implementation of parallel processing techniques in embedded systems,
including multi-core processing, parallel algorithms, and the optimization of parallel
execution.

System-on-Chip (SoC) Topics

Studies the design and integration of System-on-Chip (SoC) solutions in embedded
systems, including the integration of processors, memory, and peripherals on asingle chip.

Internet of Things (1oT) Security Topics

Focuses on the security challenges and solutionsin 10T embedded systems, including
secure communication, data protection, and the prevention of cyber attacks.
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Edge Computing in Embedded Systems Topics

Studies the integration of edge computing in embedded systems, including real-time data
processing, latency reduction, and the deployment of Al at the edge.

Embedded Systemsin Consumer Electronics Topics

Focuses on the use of embedded systems in consumer electronics, including smartphones,
smart TV's, and home automation devices.

Embedded Systemsin Smart Grids Topics

Studies the application of embedded systemsin smart grids, including energy management,
grid monitoring, and the integration of renewable energy sources.

High-Performance Embedded Systems Topics

Focuses on the design of high-performance embedded systems, including the use of
advanced processors, high-speed interfaces, and optimization techniques for performance-
critical applications.

Programming L anguages for Embedded Systems Topics

Studies the programming languages used in embedded systems development, including C,
C++, assembly language, and domain-specific languages.

Real-Time Data Processing in Embedded Systems Topics

Focuses on the implementation of real-time data processing techniques in embedded
systems, including data acquisition, filtering, and real-time analytics.

Embedded Machine Vision Systems Topics

Studies the design and implementation of embedded machine vision systems, including
image processing, object recognition, and the integration of vision sensors in embedded
platforms.

Softwar e Testing and Validation in Embedded Systems Topics

Focuses on the testing and validation of embedded software, including unit testing,
integration testing, and the use of automated testing tools.

Networking in Embedded Systems Topics

Studies the integration of networking capabilities in embedded systems, including the use
of wired and wireless communication protocols, network stacks, and networking hardware.
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Distributed Systemsin Embedded Applications Topics

Focuses on the design and implementation of distributed systems in embedded
applications, including distributed processing, communication protocols, and the
coordination of distributed embedded nodes.

Debugging and Troubleshooting in Embedded Systems Topics

Studies the techniques for debugging and troubleshooting embedded systems, including the
use of debugging toals, fault diagnosis, and the resolution of hardware and software issues.

Simulation Toolsfor Embedded Systems Topics

Focuses on the use of simulation tools in embedded systems devel opment, including the
simulation of hardware, software, and system-level behavior.

Microprocessor Architecturefor Embedded Systems Topics

Studies the architecture of microprocessors used in embedded systems, including
instruction set design, pipeline architecture, and microprocessor performance optimization.

Reconfigurable Embedded Systems Topics

Focuses on the design of reconfigurable embedded systems, including the use of FPGAS,
reconfigurable hardware, and the dynamic adaptation of embedded systems to changing
requirements.

Real-Time Scheduling Algorithmsin Embedded Systems Topics

Studies the algorithms used for scheduling tasks in real-time embedded systems, including
priority-based scheduling, round-robin scheduling, and the optimization of task scheduling
for rea-time performance.

Embedded Systemsin Telecommunications Topics

Focuses on the use of embedded systems in tel ecommunications, including the design of
communication hardware, the integration of communication protocols, and the
development of telecommunication applications.

Embedded Systemsin Military Applications Topics

Studies the application of embedded systemsin military applications, including the design
of defense systems, communication systems, and the integration of embedded systemsin
military vehicles and equipment.

Wear able Devices and Embedded Systems Topics

Focuses on the design and development of wearable devices using embedded systems,
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including sensor integration, low-power design, and the development of wearable
applications.

43. Multimedia Embedded Systems Topics

Studies the integration of multimedia capabilities in embedded systems, including audio
and video processing, multimedia streaming, and the design of multimedia embedded
applications.

44. Embedded Systemsin Space Applications Topics

Focuses on the design of embedded systems for space applications, including satellite
systems, space exploration equipment, and the integration of embedded systems in space
missions.

45, Secure Boot and Firmwarein Embedded Systems Topics

Studies the implementation of secure boot and firmware in embedded systems, including
the protection of firmware integrity, secure firmware updates, and the prevention of
unauthorized access to embedded systems.

46. Cyber-Physical Systemsin Embedded Design Topics

Focuses on the integration of cyber-physical systems (CPS) in embedded design, including
the coordination of physical processes with embedded control systems, the design of CPS
architectures, and the application of CPS in various industries.

47. Embedded Systemsfor Smart Homes Topics

Studies the use of embedded systems in smart home applications, including home
automation, energy management, and the integration of 10T devicesin smart home
environments.

48. Low-L atency Embedded Systems Topics

Focuses on the design of low-latency embedded systems, including the optimization of
response times, the reduction of communication delays, and the implementation of real-
time processing in embedded applications.

49. Multi-Core Processing in Embedded Systems Topics

Studies the use of multi-core processing in embedded systems, including the design of
multi-core architectures, the parallelization of tasks, and the optimization of multi-core
systems for embedded applications.

50. Embedded Systemsfor Medical Devices Topics

Focuses on the design and development of embedded systems for medical devices,
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including patient monitoring systems, diagnostic equipment, and the integration of
embedded systemsin medical technologies.

Other Categories

¢ Fundamentals of Embedded Systems

o Introduction to Embedded Systems

o Microcontrollers and Microprocessors

o Embedded System Architecture

o Programming Languages for Embedded Systems

o Embedded C and Assembly Language

o Real-Time Operating Systems (RTOS)

o Interfacing and Peripheral Devices

o Embedded System Design and Devel opment

o Power Management in Embedded Systems

o Applications of Embedded Systems in Industry
e Hardware Design and Development

o Microcontroller Selection and Design

o Circuit Design and PCB Layout

o Sensors and Actuators Integration

o Analog and Digital Signal Processing

o Communication Protocols (12C, SPI, UART)

o Wireless Communication in Embedded Systems

o Embedded Hardware Testing and Debugging

o Embedded System Prototyping

o Hardware Security and Protection

o Future Trends in Embedded Hardware Design
o Software Development for Embedded Systems

o Embedded Software Development Lifecycle

o Real-Time Software Development

o Firmware Development and Programming

o Embedded Linux and RTOS

o Device Drivers and BSP Development

o Memory Management and Optimization

o Software Testing and Validation

o Embedded System Debugging Techniques

o Software Integration and System Testing

o Future Directions in Embedded Software Devel opment
¢ Applications and Emerging Technologies

o |oT and Embedded Systems

o Automotive Embedded Systems
Industrial Automation and Control
Consumer Electronics and Wearable Devices
Healthcare and Medical Devices
Smart Home and Building Automation
Embedded Systemsin Aerospace and Defense

o

[¢]

[¢]

o

[¢]
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o Robotics and Embedded Systems
o Artificia Intelligence in Embedded Systems
o Future Trends in Embedded Systems Applications
e FutureDirectionsand Emerging Trends
o Innovations in Embedded Systems
o Role of Embedded Systemsin Industry 4.0
o Emerging Applicationsin Embedded Systems
o Global Trendsin Embedded Systems Research
o Future of Embedded Systemsin Healthcare and Industry
o Ethics and Regulation in Embedded Systems
o Future Research Priorities in Embedded Systems
o Impact of Embedded Systems on Society
o Public Engagement and Education in Embedded Systems
o Integration of Embedded Systems with Al and 10T

Contact Via WhatsApp on +91-7993084748 for Fee Details
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