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Reverse Engineering with Autodesk
ReCap Pro

Target Audience

This course is designed for mechanical engineers, CAD designers, manufacturing
professionals, survey engineers, product designers, architects, and students who want to
develop expertise in reverse engineering workflows using Autodesk ReCap Pro. It is ideal for
professionals involved in laser scanning, point cloud processing, digital reconstruction, as-
built modeling, product redesign, plant documentation, heritage preservation, and CAD
integration. Participants should have basic knowledge of CAD concepts and 3D modeling
workflows. The course enables learners to capture real-world data and transform it into
accurate engineering models and intelligent design information.

Course Outcomes

Understand reverse engineering principles and reality capture workflows
Process and manage point cloud datasets using Autodesk ReCap Pro
Apply scan registration and coordinate alignment techniques

Create accurate mesh and surface models from scan data

Analyze point cloud quality and optimize scan accuracy

Design CAD models from captured physical components

Implement scan-to-CAD workflows

Troubleshoot common point cloud and registration issues

Prepare engineering documentation from reverse engineered data
Evaluate best practices for industrial and manufacturing applications

Course Objectives

Provide a structured understanding of reverse engineering methodologies
Develop proficiency in point cloud acquisition and processing

Teach practical workflows using Autodesk ReCap Pro and related Autodesk tools
Build competency in mesh reconstruction and geometry extraction

Enable learners to convert physical objects into digital engineering models
Reinforce workflow readiness through guided hands-on exercises

Strengthen data management and scan optimization techniques

Prepare learners for manufacturing, and product redesign applications
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The course comprises 40 hours theory sessions and extensive hands-on labs and is divided
into 13 different chapters. Each chapter will be followed by practical exercises using real-
world scan datasets to reinforce learning and evaluate understanding of reverse engineering
and point cloud processing workflows.

Table of Contents (TOC)

Module 1: Introduction to Reverse Engineering and Reality Capture

Fundamentals of reverse engineering
Evolution of reality capture technologies
Applications in manufacturing
Overview of point cloud technologies
Reverse engineering workflow lifecycle
Industry use cases and standards

Module 2: Introduction to Autodesk ReCap Pro

Overview of Autodesk ReCap Pro interface
Installation and system requirements
Project creation and workspace navigation
Supported scan and image formats

ReCap Pro workflow overview
Understanding RCP and RCS files

Module 3: Laser Scanning and Data Acquisition

Types of 3D scanners

LiDAR and photogrammetry concepts

Scan planning methodologies

Data acquisition best practices

Scan resolution and accuracy considerations
Field workflow preparation

Module 4: Importing and Managing Point Clouds

Importing laser scan data

Organizing scan projects

Point cloud indexing process

Coordinate systems and geo-referencing
Managing large datasets

Data storage optimization techniques
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Module 5: Scan Registration Techniques

Fundamentals of scan registration
Automatic registration workflows
Target-based registration
Cloud-to-cloud registration methods
Registration error analysis
Registration report generation

Module 6: Point Cloud Cleanup and Optimization

Noise reduction techniques

Deleting unnecessary scan regions
Point filtering operations

Region segmentation workflows
Scan optimization strategies
Improving visualization performance

Module 7: Working with Meshes

Mesh generation fundamentals
Creating meshes from point clouds
Mesh editing tools

Surface smoothing techniques
Hole filling and mesh repair
Exporting mesh formats

Module 8: Feature Extraction and Geometry Creation

Module 9: Reverse Engineering for Mechanical Components

Extracting geometric features
Creating reference planes and axes
Dimension analysis from scan data
Edge and contour extraction
Surface fitting methods

Parametric reconstruction concepts

Reconstructing mechanical parts
Tolerance inspection workflows
Comparing scanned models with CAD
Surface reconstruction techniques
Converting meshes into solid models
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e Product redesign methodologies
Module 10: Scan-to-CAD Workflows

e Integration with Autodesk AutoCAD

e Integration with Autodesk Inventor

e Creating CAD geometry from scans

e Converting point clouds into 2D drawings
e Aligning CAD models with scans

e CAD data validation workflows

Module 11: Photogrammetry with ReCap Pro

e Image-based reality capture concepts

e Creating 3D models from photographs

e (Camera calibration principles

e Processing image datasets

¢ Generating textured meshes

e Accuracy considerations in photogrammetry

Module 12: Data Export, Collaboration, and Reporting

e Exporting RCP and mesh formats

e Collaboration workflows across Autodesk platforms
e Sharing cloud projects

e (Generating project reports

e Documentation and presentation methods

e Data interoperability standards

Module 13: Advanced Applications and Industry Projects

¢ Industrial reverse engineering workflows
e Heritage preservation projects

¢ Plant and infrastructure modeling

e Construction verification techniques

e Manufacturing inspection applications

¢ End-to-end capstone project workflow
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