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COURSE INTRODUCTION / OVERVIEW:

In an era driven by data, the accuracy of geographic information is paramount. This course provides a comprehensive
exploration of digital mapping and georeferencing, the foundational processes for assigning real-world coordinates to
digital assets. Participants will move from fundamental theories to advanced practical applications, ensuring that any
map, satellite image, or aerial photograph they work with is spatially accurate and reliable. The curriculum is designed to
build a deep, conceptual understanding, drawing on principles articulated by leading academics like Michael F. Goodchild,
a key figure in the development of Geographic Information Science. We will explore concepts discussed in seminal texts
such as "Geographic Information Science and Systems," ensuring a robust theoretical underpinning for all practical skills.
At BIG BEN Training Center, we are committed to empowering professionals with the ability to not only perform
georeferencing tasks but to critically evaluate spatial data quality, select appropriate methodologies, and solve complex
locational data challenges. This training course is meticulously structured to transform participants into proficient
practitioners capable of managing geospatial data with confidence and precision, making them invaluable assets in any

data-centric organization.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

GIS Technicians and Analysts.

e Cartographers and Map Makers.

e Urban and Regional Planners.

e Environmental Scientists and Consultants.

e Geologists and Earth Scientists.

e Surveyors and Geomatics Engineers.

e Archaeologists and Historians.

e Data Analysts seeking to incorporate spatial data.
¢ Civil Engineers and Construction Managers.

e Public Safety and Emergency Management Personnel.

TARGET SECTORS AND INDUSTRIES:

Urban and Regional Planning.

e Environmental Management and Conservation.

Oil and Gas Exploration and Production.

Agriculture and Precision Farming.
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e Disaster Management and Humanitarian

TARGET ORGANIZATIONS DEPARTMENTS:

e Geographic Information Systems (GIS) Department.
e Research and Development (R&D).

e Planning and Strategy.

e Surveying and Geomatics.

o Data Analytics and Business Intelligence.

e Operations and Logistics.

e Environmental Compliance and Permitting.

e Asset Management.

e Engineering and Design.

¢ Information Technology (IT) with a focus on geospatial data.

COURSE OFFERINGS:

By the end of this course, the participants will have able to:

e Master the fundamental concepts of coordinate systems, datums, and map projections.

Differentiate between various types of spatial data and their specific requirements.

e Apply a range of georeferencing techniques to both raster and vector data.

e Select and utilize appropriate ground control points (GCPs) for high-accuracy results.

o Perform coordinate transformations between different geographic and projected systems.

e Evaluate the accuracy of georeferenced data using methods like Root Mean Square Error (RMSE).
e Digitize features from georeferenced images and maps with precision.

o Integrate data from multiple sources, including GPS, satellite imagery, and historical maps.

e Manage and maintain the integrity of geospatial databases.

e Produce professional-quality digital maps that are both accurate and visually effective.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to be immersive, practical, and highly interactive,
ensuring that participants not only learn the theory but can confidently apply it. We employ a blended learning approach
that combines expert-led instruction with extensive hands-on exercises. Each theoretical module is immediately followed
by practical labs where participants work with real-world datasets, such as unreferenced historical maps and raw satellite

imagery, to solidify their understanding. The course emphasizes a problem-solving approach through a series of case
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environment guarantees-a academic knowledge and

professional application.

COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF GEOSPATIAL REFERENCING

Introduction to Digital Mapping and Cartography.

Understanding Geographic Coordinate Systems (GCS).

Exploring Projected Coordinate Systems (PCS).

The Role of Geodetic Datums and Ellipsoids.

Key Concepts of Map Projections and Distortions.

Map Scale, Resolution, and Generalization.

Introduction to Raster and Vector Data Models.

UNIT TWO: DATA SOURCES AND PREPARATION FOR GEOREFERENCING

Acquiring Data from Satellite Imagery and Aerial Photography.

Utilizing GPS and Ground Survey Data.

e Scanning and Preparing Analog and Historical Maps for Digitization.

Identifying and Selecting High-Quality Ground Control Points (GCPs).

Understanding Different Geospatial File Formats.

Data Quality Assessment and Pre-processing Steps.

Legal and Ethical Considerations in Geospatial Data Acquisition.

UNIT THREE: CORE GEOREFERENCING TECHNIQUES AND PROCESSES

Georeferencing Raster Data using Control Points.

Understanding Geometric Transformations (Affine, Polynomial, Spline).

Interpreting the Root Mean Square Error (RMSE) for Accuracy Assessment.

Techniques for Georeferencing Vector Data.

The Process of Rubber Sheeting and Edge Matching.

Georeferencing Scanned Maps without Coordinate Information.

Best Practices for Saving and Documenting Georeferenced Data.

UNIT FOUR: ADVANCED GEOREFERENCING AND DATA INTEGRATION

e Working with Digital Elevation Models (DEMs) and 3D Data.

e Orthorectification of Aerial and Satellite Imagery.
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UNIT FIVE: CARTOGRAPHIC OUTPUT AND PROJECT MANAGEMENT

Principles of Effective Cartographic Design and Symbology.

Creating Professional Map Layouts with Georeferenced Data.

Data Visualization Techniques for Spatial Analysis.

Managing a Geospatial Project from Inception to Delivery.

Quality Assurance and Quality Control (QA/QC) Protocols.

Exporting Maps and Data for Web and Print Applications.

Final Project: Georeferencing and Mapping a Complex Dataset.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOWw LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

SOMETHING TO THINK ABOUT:

As automated georeferencing algorithms become more sophisticated, what is the evolving role of human expertise and

critical judgment in ensuring the integrity and contextual accuracy of spatial data?

WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO
OTHER COURSES?

This course distinguishes itself by focusing on the foundational principles and critical thinking behind georeferencing,
rather than on the procedural steps of a single software package. While many courses teach which buttons to click, we
teach why a specific map projection is chosen, how to critically assess the quality of ground control points, and how to
interpret accuracy metrics like RMSE in a meaningful way. Our curriculum is built on a platform of deep conceptual
understanding, enabling participants to adapt their skills to any GIS software or technological shift in the future. The
training emphasizes problem-solving with diverse, real-world datasets, from imperfect historical maps to raw satellite
imagery, mirroring the complex challenges professionals face. By blending robust geographic theory with intensive,
hands-on practice, the course cultivates a level of mastery that transcends basic technical proficiency. Participants leave
not just as technicians, but as knowledgeable spatial data practitioners capable of making informed, defensible decisions

about the accuracy and integrity of their geographic information, a skill set that is universally valuable and in high demand
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