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Title:
3D Scanning, Reverse Engineering, and Quality Inspection

Catalog Description:

Covers the principles of engineering parts inspection and reverse engineering processes through the applications of 3D scanning,

blueprint reading, hand tools measuring and Coordinate Measuring (CMM technologies.) Emphasis on performing laser scanning to
generate 3D images; converting scanned images into 2D/3D models utilizing applicable software; employing CMM technologies for
parts inspection and generating points cloud for 3D modeling; and interfacing generated models with reverse engineering methods.

Credit Hour(s):
3

Lecture Hour(s):
2

Lab Hour(s):

3

Requisites

Prerequisite and Corequisite
MET-2601 3D Solid Modeling

Outcomes
Course Outcome(s):
Apply the fundamentals of CMM and hand tools to analyze and inspect mechanical components.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):
1. Differentiate between contact and non-contact scanning methods with Laser Probe/Probe Arm Technology.

2. Perform part scanning or probing and create a new CAD part.
3. Explain how hand-held measuring devices function to ensure accurate data collection.

Course Outcome(s):

Apply the fundamentals of Laser Arm Scanning to mechanical components for the purposes of reverse engineering and production of

engineering parts.



2 MET-2160: 3D Scanning, Reverse Engineering, and Quality Inspection

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):

1. Explain the reverse engineering process.
2. Identify the software used in reverse engineering as interfaced with Laser Arm technology.

Course Outcome(s):

Apply quality systems, principles, concepts or industry standards and utilize appropriate math, measurement, data collection and
statistical tools and technology.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):
1. Demonstrate the ability to read measurement tools.

2. Show the ability to correctly document data collected.
3. Demonstrate the ability to properly interpret engineering drawings.

Methods of Evaluation:

. Lab reports, scan/probe for inspection, scan for reverse engineering
. Quizzes

. Technical Documents

. Midterm examination

. Final examination

. Final Project
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Course Content Outline:

1. CONCEPTS

. CMM/ Scanner

. Probe/ Laser Calibration
. Part Set-Up

. Location Measurements
. Feature Measurements
. Report Generation

. Positioning tool

. Operating elements
Errors

Causes

. Corrective measures

. Mesh Buildup

. Auto Surfacing

Regions

. Aligning

. Caliper reading
Micrometer reading

. Height gage reading

. Quality system principles
t. Data collection and documentation

2. SKILLS
a. CMM/ Scanner

b. Identify the relationships in geometric figures
c. Demonstrate the use of Tolerance theory and applications
d. Demonstrate an understanding of Constructions, in points, lines, angles, distances, circles, and Planes.
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e. Apply Support Tools and Features effectively to enable reverse engineering operations
f. Demonstrate an understanding of working with Motion Controls

g. Diagnose machine failures, identify service, and preventive maintenance requirements
h. Ability to use hand tools such as calipers, micrometers and height gages

i. Ability to accurately document data collected

j. Ability to interpret drawings and proper dimensioning and tolerances

3. ISSUES
a. CMM/ Scanner

b. Equipment sufficiency
c. Safety in Operation of CMM and Laser Arm Scanner
d. Interface with software program to convert to STL files

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Introduction to metrology
Historical context of measurement systems

Week 2 Evolution of metrology
Milestones in measurement science
The International System of Units (SI)

Week 3 History of the metric system
British Imperial System (IS)
Comparative analysis of measurement systems

Week 4 Technological advances in measurement
Global standardization efforts
Case studies of metrology breakthroughs

Week 5 Fundamentals of laser light
Laser safety protocols
Types of lasers and their applications
Introduction to laser/optical scanners

Week 6 Basics of 3D scanning
LIDAR vs. Laser-Radar
Accuracy and limitations of scanning technologies

Week 7 Triangulating laser scanners
Data acquisition variables
Integration of scanning equipment in industry

Week 8 Introduction to acquisition software
Inspection software tools
Data export options

Week 9 Point cloud generation
Processing and registration techniques
Survey controls and polygonal mesh

Week 10 Coordinate systems
Scaling and mapping techniques
CAD-to-part comparison


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Week 11 Introduction to reverse engineering
Case studies: yacht build, Cessna upgrade, propeller replication
Roller coaster inspection and sculpture replication

Week 12 Introduction of reverse engineering/metrology project
Week 13 Guided work on reverse engineering/metrology project

Week 14  Guided work on reverse engineering/metrology project
Week 15  Guided work on reverse engineering/metrology project
Week 16  Presentation and technical paper on reverse engineering/metrology project

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings

Readings may be selected from the following resources:

Gary C. Confalone, John Smits, Thomas Kinnare. 3D Scanning for Advanced Manufacturing, Design, and Construction.
Samir Mekid. Metrology and Instrumentation: Practical Applications for Engineering and Manufacturing.
Instructor-Provided Handouts

Resources for the Instructor
Gary C. Confalone, John Smits, Thomas Kinnare. (2023) (March 1) 3D Scanning for Advanced Manufacturing, Design, and Construction,

Samir Mekid. (2021) (December) Metrology and Instrumentation: Practical Applications for Engineering and Manufacturing, Wiley.

Additional Resources for the Instructor
* Instructor Handouts
+ Han Haitjema & Richard Leach. (2026). Dimensional Metrology (1st ed.). Routledge.
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