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What is Research?

Systematic investigation to discover new knowledge or validate existing concepts

Involves problem identification, data collection, analysis, and conclusions

Drives innovation in science, technology, engineering, and more

Examples: Developing AI algorithms, building IoT devices, robotics automation
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Benefits of Research

Admission

Strengthens graduate/PhD applications
Example: Research publications improve chances at top universities

Career

Opens doors to R and D jobs, tech leadership roles
Example: AI researcher or embedded systems engineer positions

Startups

Attracts investors and customers with proven tech
Example: IoT-based smart home startup backed by research data

Reputation

Builds authority and credibility in academic and industry circles
Example: Published papers in reputed journals increase visibility

Funding

Research-backed projects attract government and private funds
Example: Funded projects on AI in robotics from tech agencies
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Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation

Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics

Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives

Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics

Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack

Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture

Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Title & Abstract

Title: Short, descriptive, highlights innovation
Abstract: A concise summary (150–250 words) of the problem, methods, results,
and significance

Introduction

Context of the problem in CS, AI, IoT or Robotics
Research motivation, objectives
Clear problem statement scope

Literature Review

Overview of prior work on Arduino, NodeMCU, robotics
Identify gaps and show how your work addresses them

Methodology / Materials & Methods

Describe tools: microcontrollers, sensors, software stack
Flow diagrams or system architecture
Justification of design decisions

Bindeshwar Singh Kushwaha (PostNetwork Academy) What is Research? How to write a research paper. 5 / 13



Research Paper Sections with Descriptions

Experiments & Results

Data collection process, experimental design
Tables, graphs, and result interpretation
Performance metrics (latency, accuracy, power usage)

Discussion

Analyze what the results imply
Compare with existing systems
Address limitations and possible errors

Conclusion & Future Work

Summarize findings
Highlight contributions
Recommend future directions (e.g., edge AI, federated IoT)

References

Proper citation using IEEE/ACM/BibTeX
Must include journal articles, datasets, tools

Appendices (if needed)

Schematics, code snippets, hardware specs
Additional test results or extended proofs
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Research Paper Examples – Arduino, NodeMCU, Deep Learning

1. IoT-Based Smart Agriculture Monitoring System (NodeMCU, DHT11, Soil Moisture Sensor,
Deep Learning) – Uses NodeMCU for sensor data collection and a CNN model to classify crop
diseases from images.

2. TinyML for Gesture Recognition on Arduino Nano 33 BLE Sense (Edge Impulse, TensorFlow
Lite Micro) – Demonstrates deploying a trained neural network on Arduino to recognize hand
gestures using IMU data.

3. Smart Home Automation System Using NodeMCU and Blynk (ESP8266, IoT, Real-Time
Control) – Automates lights and fan using NodeMCU; integrates voice commands and mobile
app via Blynk and MQTT.

4. Visual Deep Learning on Mobile Robots using Arduino + Smartphone (CNN, Android
Camera, Arduino motor control) – Robot controlled by Arduino receives image input from phone
and makes navigation decisions using CNN.

5. MCUNet: Tiny Deep Learning on Microcontrollers (Image classification on ¡1MB RAM
MCUs) – Novel neural architecture + compiler co-design for running ImageNet-level deep
learning on NodeMCU/MCU-class chips.
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Where to Publish Research Papers

Top Publishers:

IEEE – Journals, Conferences (ICMLA, IoT Journal)
Springer – Neural Computing, Smart Systems
Elsevier – Computers & Electrical Engineering, Robotics
ACM – Computing Surveys, IMWUT, Top-tier Conferences
Wiley, Taylor & Francis – Multidisciplinary Journals

Preprint Repositories (Free & Fast Access):

arXiv – AI, Robotics, Computer Science, Mathematics
TechRxiv – Engineering and Technology
bioRxiv, medRxiv – Biology, Medicine
ResearchGate – Sharing drafts, collaboration, and feedback

Conferences:

IEEE ICMLA, ACM IMWUT, Springer ICAIS
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What is Peer Review?

Definition:

Evaluation of a research paper by subject experts before publication.

Types of Peer Review:

Single-blind: Reviewers know authors, authors don’t know reviewers.
Double-blind: Both authors and reviewers are anonymous.
Open Review: Identities of both are visible.

Purpose:

Ensures quality, originality, and accuracy.
Identifies errors, plagiarism, and weak methodologies.
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What is Impact Factor?

Impact Factor (IF):

Metric indicating average citations per paper in a journal.

Calculation:

IF = Citations in Current Year
Total papers in last two years

Why Important?

Reflects journal prestige and reach.
High IF journals are usually more selective.

Limitations:

Does not guarantee individual article quality.
Citation practices vary across disciplines.
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Summary: Where to Start?

Start by publishing on Preprint Servers: arXiv, TechRxiv, ResearchGate

Submit to Peer-Reviewed Conferences: Fast publication, valuable feedback

Target High-Impact Journals: For long-term academic recognition

Prefer Open Access: For wider readership and visibility

Build profile on Google Scholar, ResearchGate, Orcid
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