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COURSE: 			GIS 2550 – GIS In 3D
CREDITS:  			2	
CLASS HOURS PER WEEK:  	5 (2 lecture 3 lab)        

DESCRIPTION OF COURSE
The course serves to provide attendees with a foundational understanding of 3D GIS concepts, data types, visualization techniques, basic analysis, and sharing methods using the Esri ArcGIS platform, primarily ArcGIS Pro and ArcGIS Online.

Specific topics addressed include:
· What is 3D GIS? Z-values, Real-world context, ArcGIS Pro Scenes, Navigation tools, Global vs. Local scenes.
· Digital Elevation Model (DEM), Digital Surface Model (DSM), LiDAR concepts, TINs, Ground vs. Custom surfaces, Vertical exaggeration, Surface properties.
· Z-values in geometry/attributes, 3D feature classes, Multipatch features, 3D Object Feature Layers, Basic 3D symbology.
· Extrusion concept, Extrusion types (Base Height, Absolute Height, To Height), Symbology for extruded layers.
· 3D model marker symbols, Esri 3D styles, Importing 3D files (.dae, .glb, .gltf), Multipatch features revisited, Symbol properties.
· Line of Sight, Viewshed, Observer points, Target points, Obstructions (surface and features), Analysis parameters
· 3D Measurement tools, Interactive analysis tools (Slice), Slope, Aspect, Surface analysis concepts
· Web Scenes, Scene Layer Packages (.slpk), Sharing workflows, ArcGIS Online/Enterprise Portal, Scene Viewer capabilities, Scene configuration (slides, layer visibility, environment settings).
These topics will be reinforced in hands-on lab exercises.  There will be a capstone project that students will take to test their cumulative knowledge and ability to apply knowledge and skills gained in the class.

STUDENT LEARNING OUTCOMES
The student will be able to:
· Define 3D GIS and differentiate it from 2D GIS.
· Identify key benefits and common applications of 3D visualization and analysis.
· Understand the components of an ArcGIS Pro Scene (Global vs. Local).
· Master basic 3D navigation controls (zoom, pan, tilt, rotate).
· Define elevation surfaces and their role in 3D GIS.
· Identify common elevation data sources (DEM, DSM, LiDAR, TIN).
· Add and manage elevation surfaces (ground and custom) in ArcGIS Pro.
· Understand how feature heights relate to underlying surfaces.
· Differentiate between 2D features and 3D features (Z-aware).
· Understand how Z-values can be stored (geometry vs. attributes).
· Recognize different 3D feature types (Points Z, Lines Z, Polygons Z, Multipatch).
· Visualize and symbolize existing 3D features.
· Generate simple 3D representations (e.g., buildings, structures) by extruding 2D features.
· Apply different extrusion methods based on attributes or fixed values.
· Control the base height and appearance of extruded features.
· Symbolize point features using predefined 3D models (trees, vehicles, etc.).
· Understand how to use and manage 3D style files.
· Import common 3D model formats (e.g., COLLADA, GLTF) for use as symbols.
· Adjust 3D symbol properties like size, rotation, and color.
· Understand the concept and applications of visibility analysis in 3D.
· Perform Line of Sight analysis to determine intervisibility between points.
· Conduct Viewshed analysis to map areas visible from observer locations.
· Interpret the outputs of visibility tools
· Utilize interactive tools for 3D measurement (distance, height, area).
· Employ exploratory analysis tools like Slice to understand subsurface or interior views.
· Calculate terrain characteristics like slope and aspect from elevation surfaces.
· Define a Web Scene and its components (layers, slides, environment).
· Package and share a local 3D scene from ArcGIS Pro to ArcGIS Online/Enterprise.
· Configure basic properties of a web scene for effective communication.
· Interact with shared web scenes using the ArcGIS Online Scene Viewer

INSTITUTIONAL LEARNING GOALS
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
[bookmark: _Hlk197262109]ILG #1:  	Critical Thinking 
ILG #3:		Quantitative Skills 
ILG #5: 	Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

TEXTBOOKS and SOFTWARE
No Required Textbooks 
No specific 3D GIS textbook available.
Will focus on using Dedicated Esri Web Pages for 3D GIS, Esri Academy (esri.com/training/) Web courses and Learn ArcGIS (learn.arcgis.com) tutorials.
Free Online Resources
· http://www.esri.com - ESRI’s corporate website.
· Esri's 3D GIS Capabilities Page: This is a great starting point (esri.com/en-us/capabilities/3d-gis/overview and esri.com/en-us/capabilities/3d-gis/resources). It outlines Esri's vision for 3D GIS, showcases its applications, and provides links to technical documentation, tutorials, success stories, and specific workflows for tasks like 3D data management, visualization, analysis, and creating immersive experiences.
· Learn ArcGIS (learn.arcgis.com):  site provides a gallery of hands-on, problem-based lessons. You'll find many tutorials relevant to 3D GIS, such as: 
· Paths: "Getting started with 3D maps in ArcGIS Online" and "3D in ArcGIS Pro" offer a sequence of tutorials.
· Specific Tutorials: Examples include converting 2D maps to 3D scenes, creating 3D animations, authoring and sharing web scenes, constructing realistic buildings with multipatch editing, and working with voxel layers. You can also find tutorials on extracting 3D buildings from lidar data or generating 3D meshes.
· Esri Blogs and Videos:
· ArcGIS Blog (esri.com/arcgis-blog/)
· Esri Videos (https://www.google.com/search?q=mediaspace.esri.com)
· 
Software 
You will be using ArcGIS Pro software for this course and the assignments.  
•	ArcGIS Pro (Standard or Advanced license recommended)
•	ArcGIS Online Account (Creator user type recommended)
•	Internet Access
There are three options for using this software.  You can find these instructions under the “Course Information” button in this course in Blackboard.  
Other Software Requirements
· Word processing package (MS Word) - needed for answers to assignments
· Spreadsheet package (MS Excel) – for reviewing dbf files
· Adobe Reader PDF Viewer to read assignments and course lectures - download for free at http://www.adobe.com/products/acrobat/readstep2.html
· Web browser- for access to course Web site and supplemental files.  We recommend Firefox if possible. 
· 7ZIP – to compress multiple files and folders into a single file for uploading assignment solutions – download for free at http://www.7-zip.org/download.html.  There are plenty of other free zipping utilities as well.  Just make sure you can compress to a .zip file format.

INSTRUCTIONAL METHODS
This course is an online course. You must go to the course Website on Blackboard to access the course announcements, grades, and materials. You also need to check your Columbus State email often – this is the only way I will communicate with you individually!  General announcements will be posted to Blackboard. The class consists of ten units of instruction and one orientation unit.  Most units consist of readings/lectures, labs, and quizzes. Always read the lecture material before attempting labs and quizzes. The purpose of the labs and quizzes is to reinforce the material covered in the lecture and allow the student to become skilled in ArcGIS software.  Use the Discussion board to ask and answer questions on assignments.  You can also email your instructors with questions.
Office hours are an important means of interacting with your instructor and are held via a web meeting program called Zoom.  You are required to meet in Zoom during one of the first two meetings during my office hours.  This meeting counts toward your participation points.  You can pick which meeting and any time within the two-hour meeting.  The purpose of this meeting is to learn how to use Zoom and answer any initial questions you have.  The meeting can take as little as a couple minutes or take longer if you have questions.  If office hours are not convenient for you, please email your instructor to schedule a meeting at a different time.   After your first meeting, please log in to office hours as needed throughout the semester to receive help on assignments and to earn more participation points.  All options for earning participation points are listed later in this syllabus. 

METHODS AND STANDARDS OF EVALUATION
Each student must complete his or her own work.  Discussion among students on software functionality and procedures is encouraged for clarification of assignments, technical details of using software, and structuring major steps of solutions – especially on Blackboard.  Cheating and plagiarism, however, are strictly forbidden. Cheating includes but is not limited to: plagiarism, submission of work that is not the student's own, submission or use of falsified data, unauthorized access to project or assignment, supplying or communicating unauthorized information for an assignment or project.

GRADE COMPOSITION

Course Requirements:  					Percent of Grade
1.  Completion of Assignments			 	            	55%
	Assignment #1 - 6.9%
Assignment #2 - 6.9%
Assignment #3 - 6.9%
Assignment #4 - 6.9%
Assignment #5 - 6.9%
Assignment #6 - 6.9%
Assignment #7 - 6.9%
[bookmark: _Hlk197702991]Assignment #8 - 6.9%
3.  Final Assignment							40%	
            Capstone project – 50%
4.  Class Participation 							5%
Capstone project proposal submission -1%
First Project meeting -3%
Second project meeting -1%

Grades will be determined (based on the total points accumulated) using the following scale:
90-100% = A
80-89% = B
70-79% = C
60-69% = D
59% and below = E

Important Notes
· Assignments build upon each other, so it is important to be up to date on your assignments.
· Late assignments will suffer a penalty (5% penalty for each day late), I will not accept any assignments over a week late unless an arrangement is made with the instructor. 
· Assignments must be submitted as a PDF file.
· Re-grading of assignments is done only in exceptional cases (e.g. incorrect submission) and must be coordinated through the instructor within one week of the assignment being returned.
· The capstone is evaluated using the following criteria:
· Was a project proposal submitted 
· Did the student reach out and contact me to discuss the project topic and workflow
· Did the proposal have a problem statement and a description of intended workflow and tools
· Did the student select an area and a topic for which appropriate data was readily available
· Would they need to manipulate and process the data before undertaking the proposed analysis
· Did they articulate which 3D tools and workflows they would use to perform analysis and did these adequately provide a way of solving the initial problem as proposed 
· Did they use ArcGIS Pro or ArcGIS Online based tools
· Were they able to describe the action and the reasons for using the tools they applied in the workflow
· Were they able to interpret the results as returned by the tools
· How did they present the results of the analysis
· Did they build a ArcGIS storymap that clearly highlights the original problem, the data used and if necessary what data processing was done before analysis
· In the Storymap, did they describe the tools used and did they interpret the tool results
· And finally - how did they present and share analysis results
· Did they build and add  web maps and scenes of  results to the storymap
· Did they add any summaries, charts or other interpretations of analysis results to the story
· Did they include any 3D specific tools such as line of site or profiles to the story.
· Did they add value to the story with additional research, links to blogs, appropriate videos, links to news articles and other relevant information to help others understand the topic and how they approached exploring it.

POLICIES
Attendance Policy
The only mandatory attendance will be via Zoom as outlined in the points (once in first two weeks of semester and attendance at the Unit 8 Zoom session to discuss final project).

College Syllabus Statements
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements

[bookmark: _Hlk109994600]UNITS OF INSTRUCTION

	UNITS
	LEARNING OBJECTIVES
	ASSIGNMENTS / ASSESSMENT METHODS
	DUE DATE

	Unit 1

	Welcome to the Third Dimension - Introduction to 3D GIS
· Define 3D GIS and differentiate it from 2D GIS.
· Identify key benefits and common applications of 3D visualization and analysis.
· Understand the components of an ArcGIS Pro Scene (Global vs. Local).
· Master basic 3D navigation controls (zoom, pan, tilt, rotate).
	Read
What is 3D GIS?, Z-values, Real-world context, ArcGIS Pro Scenes, Navigation tools, Global vs. Local scenes.
Lab 1
· Get Started with ArcGIS Pro: Provides foundational knowledge of the ArcGIS Pro interface, essential before diving into 3D specifics.
· URL: https://learn.arcgis.com/en/projects/get-started-with-arcgis-pro/
· Explore 3D Data in ArcGIS Pro: Focuses specifically on navigating and interacting within a 3D scene environment.
· URL: https://learn.arcgis.com/en/projects/explore-3d-data-in-arcgis-pro/
Quiz 1
	

	Unit 2

	Building the Foundation - Understanding Elevation Surfaces
· Define elevation surfaces and their role in 3D GIS.
· Identify common elevation data sources (DEM, DSM, LiDAR, TIN).
· Add and manage elevation surfaces (ground and custom) in ArcGIS Pro.
· Understand how feature heights relate to underlying surfaces
	Read

Digital Elevation Model (DEM), Digital Surface Model (DSM), LiDAR concepts, TINs, Ground vs. Custom surfaces, Vertical exaggeration, Surface properties.

Lab 2

· Work with Elevation Data: Covers adding various elevation sources and configuring them as surfaces in ArcGIS Pro.
· URL: https://learn.arcgis.com/en/projects/work-with-elevation-data/
· Visualize Yosemite Valley Using Terrain Data: Demonstrates practical application of adding and visualizing terrain.
· URL: https://learn.arcgis.com/en/projects/visualize-yosemite-valley-using-terrain-data/

Quiz 2
	












	Unit 3
	Populating the Scene - Working with 3D Features
· Differentiate between 2D features and 3D features (Z-aware).
· Understand how Z-values can be stored (geometry vs. attributes).
· Recognize different 3D feature types (Points Z, Lines Z, Polygons Z, Multipatch).
· Visualize and symbolize existing 3D features.
	Read
Z-values in geometry/attributes, 3D feature classes, Multipatch features, 3D Object Feature Layers, Basic 3D symbology.
Lab 
· Manage Realistic 3D Data in ArcGIS Pro: (Often uses Multipatch data like detailed buildings). Search keywords: "Manage Realistic 3D Data ArcGIS Pro" (https://learn.arcgis.com/ja/projects/manage-realistic-3d-data-in-arcgis-pro/)
· (Review) Explore 3D Data in ArcGIS Pro: Revisit this tutorial focusing now on identifying the types of 3D features being displayed.
· URL: https://learn.arcgis.com/en/projects/explore-3d-data-in-arcgis-pro/

Quiz 
	

	Unit 4

	From Flat to Form - Creating 3D Features via Extrusion
· Generate simple 3D representations (e.g., buildings, structures) by extruding 2D features.
· Apply different extrusion methods based on attributes or fixed values.
· Control the base height and appearance of extruded features.
	Read
Extrusion concept, Extrusion types (Base Height, Absolute Height, To Height), Symbology for extruded layers
Lab 
· Symbolize Features as 3D Objects: Directly covers extrusion as a method to give 2D data a 3D appearance.
· URL: https://learn.arcgis.com/en/projects/symbolize-features-as-3d-objects/
· Visualize Proposed Buildings in 3D: A practical example often involving extruding building footprints.
· URL: https://learn.arcgis.com/en/projects/visualize-proposed-buildings-in-3d/
Quiz 
	

	Unit 5

	Adding Realism - 3D Models and Advanced Symbology
· Symbolize point features using predefined 3D models (trees, vehicles, etc.).
· Understand how to use and manage 3D style files.
· Import common 3D model formats (e.g., COLLADA, GLTF) for use as symbols.
· Adjust 3D symbol properties like size, rotation, and color.
	Read
3D model marker symbols, Esri 3D styles, Importing 3D files (.dae, .glb, .gltf), Multipatch features revisited, Symbol properties.

Lab 
· Create a Scene with Realistic Trees: A direct application of using 3D model marker symbols from styles.
· URL: https://learn.arcgis.com/en/projects/create-a-scene-with-realistic-trees/
· Manage Building Data in a 3D Scene: Often involves symbolizing points or polygons with more complex 3D building styles or models.
· URL: https://learn.arcgis.com/en/projects/manage-building-data-in-a-3d-scene/ (Search keywords: "Manage Building Data 3D Scene ArcGIS Pro")

Quiz 
	

	Unit 6

	Seeing is Believing - Introduction to Visibility Analysis
· Understand the concept and applications of visibility analysis in 3D.
· Perform Line of Sight analysis to determine intervisibility between points.
· Conduct Viewshed analysis to map areas visible from observer locations.
· Interpret the outputs of visibility tools.

	Read
Line of Sight, Viewshed, Observer points, Target points, Obstructions (surface and features), Analysis parameters
Lab 
· Assess Wildfire Risk Using Viewshed Analysis: A practical scenario applying viewshed analysis.
· URL: https://learn.arcgis.com/en/projects/assess-wildfire-risk-using-viewshed-analysis/
· Perform 3D Analysis for Proposed Buildings: Often includes Line of Sight or Viewshed to evaluate visual impact.
· URL: https://learn.arcgis.com/en/projects/perform-3d-analysis-for-proposed-buildings/

Quiz 
	

	Unit 7
	Measuring and Exploring - Interactive & Terrain Analysis
· Utilize interactive tools for 3D measurement (distance, height, area).
· Employ exploratory analysis tools like Slice to understand subsurface or interior views.
· Calculate terrain characteristics like slope and aspect from elevation surfaces.

	Read
3D Measurement tools, Interactive analysis tools (Slice), Slope, Aspect, Surface analysis concepts
Lab 
· Calculate Slope from a Digital Elevation Model (DEM): While often done in 2D, the concept is crucial and results are best viewed in 3D.
· URL: https://learn.arcgis.com/en/projects/calculate-slope-from-a-digital-elevation-model/
· (Explore Tool Documentation & Relevant Lessons): 
·  Explore the ArcGIS Pro help for these tools. 
· Analyze Urban Heat Using Voxel Layers: (Advanced topic, but demonstrates the use of the Slice tool).
· URL: https://learn.arcgis.com/en/projects/analyze-urban-heat-using-voxel-layers/ (Focus on Slice usage).

Quiz 
	

	Unit 8
	Sharing Your World - Web Scenes and Collaboration
· Define a Web Scene and its components (layers, slides, environment).
· Package and share a local 3D scene from ArcGIS Pro to ArcGIS Online/Enterprise.
· Configure basic properties of a web scene for effective communication.
· Interact with shared web scenes using the ArcGIS Online Scene Viewer.

	Read
Web Scenes, Scene Layer Packages (.slpk), Sharing workflows, ArcGIS Online/Enterprise Portal, Scene Viewer capabilities, Scene configuration (slides, layer visibility, environment settings).
Lab 
· Share a Web Scene: Directly covers the workflow of publishing a scene from Pro to Online.
· URL: https://learn.arcgis.com/en/projects/share-a-web-scene/
· Create and Share a Scene for Community Feedback: Focuses on configuring a shared scene for a specific communication goal.
· URL: https://learn.arcgis.com/en/projects/create-and-share-a-scene-for-community-feedback/

Quiz
	

	Final

	3D GIS Capstone
Represents a culmination of a student's learning. Goal is to demonstrate both technical proficiency and the ability to apply 3D tools to solve a spatial problem
· Proficiency in acquiring, processing, managing, and integrating various 3D datasets
· Ability to create, edit, and manipulate 3D features and surfaces.
· Skills in using 3D geoprocessing tools for analysis and data transformation
· Competence in selecting and applying appropriate 3D analytical techniques to address specific spatial questions.
· Ability to critically interpret and draw meaningful conclusions from the results of 3D analyses.
· Skill in applying 3D visualizations 
· Understanding of 3D cartography, including lighting, texturing, symbology in 3D, level of detail (LOD), and camera perspectives.


	
Capstone Project
 Lab Steps
· Identify a 3D GIS problem to explore.
· Describe Methodology and Workflow and provide a detailed description of the data sources, acquisition methods, processing steps, analytical techniques, and visualization strategies employed.
· Locate and process data for analysis
· 3D data types (e.g., multipatches, 3D objects, TINs, rasters, point clouds from LiDAR or photogrammetry).
· Data could represent terrain, buildings, infrastructure (above or below ground), vegetation, geological formations, or specific project-related features.
· Perform 3D processing and analysis
· Viewshed analysis: Identifying areas visible from specific points.
· Shadow analysis: Simulating shadow impacts over time.
· Solar radiation analysis: Calculating solar exposure on surfaces.
· Volumetric calculations: Determining cut/fill volumes, storage capacity, or object volumes.
· 3D network analysis: For routing or accessibility in multi-level environments (e.g., indoors, complex infrastructure).
· Flood simulation or plume dispersion models in a 3D context.
· Line of sight analysis.
· Build an Interactive 3D Web Scenes or Applications
· ArcGIS Online Scene Viewer
· May include layer toggling, pop-up information, querying, measurement tools, and analytical widgets.
· Generate Final Project Report in form of a Storymap
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