














Winter Training
Program 2025

contact@isa.ac.in

 Training Coursework

(A Skill Training & Internship Program)

www.isa.ac.in 011-44749707



Day Topic Description

1 Foundations of Astronomy Explore celestial systems, observational frameworks, and astronomical
relevance to space missions.

2 Celestial Mechanics &
Orbital Dynamics

Analyse planetary motion, orbital elements, and simulation techniques
for mission planning.

3 Stellar Structure & Evolution Study stellar life cycles, internal physics, and classification using HR
diagrams.

4 Astrophysical Processes Understand radiation, magnetism, and energy transfer in celestial
environments.

5 Cosmology & Large-Scale
Structure

Examine universe models, dark matter/energy, and cosmic
background radiation.

6 Exoplanetary Science:
Overview

Classify exoplanets and explore planetary formation and system
architectures.

7 Detection Techniques &
Instrumentation

Learn transit, radial velocity, and imaging methods with mission-based
data.

8 Habitability & Atmospheric
Characterisation

Assess habitability indices and analyse exoplanet atmospheres for
biosignatures.

9 Astrophotography: Theory &
Techniques

Master imaging principles, telescope optics, and night sky
photography.

10 Image Processing & Data
Analysis

Apply stacking, photometry, and astrometry using advanced software
tools.

11 Observational Astronomy &
Field Methods Conduct sky observations and prepare proposals for telescope time.

12 Research Methodology in
Space Science

Design research frameworks, formulate hypotheses, and plan
experiments.

13 Literature Review & Meta-
Analysis

Perform scholarly reviews and synthesise findings from existing
datasets.

14 Scientific Writing & Technical
Communication

Draft research papers in LaTeX format and prepare them for peer
review.

15 Research Ethics, IP &
Publication Strategy Learn ethical practices, IP rights, and journal submission protocols.

ASTRONOMY AND ASTROPHYSICS
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Note: The above topics are tentative. The organizing team can change the
topic as per the requirement of the coursework.



Day Topic Description

1 Introduction to Drones and UAVs Brief history, types of drones, and their evolution

2 Science of Flight Principles of aerodynamics, lift, thrust, drag, and weight

3 Drone Parts and Configurations Frame types, motors, propellers, ESCs, batteries, and
configurations (X, +, H)

4 Drone Design using SolidWorks (Part
1)

Introduction to CAD modelling and designing a drone structure

5
Drone Design using SolidWorks (Part
2) Advanced CAD design and 3D visualisation

6 Drone Structure Simulations/ Thrust
Calculation

Finite element analysis, CFD 

7 Flight Computers and Sensors Understanding flight controllers, IMU, GPS, barometer, and
compass

8 Fly with Arduino – PID Control Hands-on understanding of Arduino-based control and PID
tuning basics

9 Basics of Python for Drone
Applications (Part 1)

Introduction to Python Programming

10 Basics of Python for Drone
Applications (Part 2) Introduction to Python Programming

11 Computer Vision for Drones Object detection, tracking, and OpenCV integration

12 AI/ML in Drone Technology Applications of AI/ML in navigation, surveillance, and
agriculture

13 Entrepreneurship in the Drone & UAV
Industry Drone regulations, startups, licensing, and business models

14 Structure Manufacturing 3D Printing, Composite manufacturing and Laser Cutting

15 DIY Drone Assembly & Flight Testing
(Part 1)

Assembling the frame, motors, and flight controller setup

16 DIY Drone Assembly & Flight Testing
(Part 2)

Calibration, flight test, troubleshooting, and assignment
submission

DRONE TECHNOLOGY
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Note: The above topics are tentative. The organizing team can change the
topic as per the requirement of the coursework.



Week Day Topic

Week 1 1 Inaugural Session & Orientation – Introduction to RS, GIS, and AI

2 Fundamentals of Remote Sensing & Satellite Systems

3 RS Processes & Image Resolutions; Image Interpretation

4 Satellite Data Acquisition & Preprocessing

5 Fundamentals of GIS & Spatial Data Handling in QGIS

6 Vegetation & Water Indices (NDVI, EVI, SAVI, NDWI, MNDWI)

Week 2 7 Terrain Mapping & DEM Analysis

8 Introduction to Machine Learning for RS

9 Image Classification – Supervised & Unsupervised

10 AI/ML-Based LULC Mapping using Python

11 Multi-Temporal Change Detection using RS & ML

12 Deep Learning for Object Detection in Satellite Images

Week 3 13 GIS Spatial Analysis & AI Integration

14 Applications in Agriculture, Forestry & Disaster Management

15 Project Presentation & Valedictory Session

Remote Sensing and GIS

Tools / Software: QGIS (Open-source GIS), Google Earth Engine (GEE), Python
(Google Colab / Jupyter Notebook), Scikit-learn, TensorFlow/Keras (Introductory
Level)
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Note: The above topics are tentative. The organizing team can change the
topic as per the requirement of the coursework.


