CHAMP COURSE MAP

	Course Name: CAD 264 – 3D Scanning and Modeling

	Instructor Name: Community College of Denver
	Date: December 2016

	Course Competencies:

1. Demonstrate the use of various types of 3D scanners and scanning technology. 
2. Calibrate and/or set up of equipment in relation to article size. 
3. Locate and manipulate equipment and article mounting, considering multiple axis scan references. 
4. Create 3D scanned models using various 3D scanning technologies. 
5. Compile extracted data for use in completing an air tight solid model. 
6. Manipulate scanned data in order to create a model which can be exported into other CAD software programs. 
7. Describe the concept of point cloud surface representation and spatial location. 
8. Use imagery to create 3D models from photographs. 
9. Investigate data resolution limits, and capabilities. 
10. Demonstrate understanding of data collection and point cloud conversion to printable 3D solid. 
11. Modify with 3D CAD modeling software the 3D article to add or subtract features. 
12. Discuss and enforce proprietary, copyright and patent rights modeling industry standards.




Course Materials (Text, Edition and any other publisher items)

Textbooks and/or Resources: Engineering Drawing and Design 6th Edition, Madson and Madson, 2016

Resources:
	Module # and Title
	CCNS Competencies
	Content, Activities or Challenges
(Learner Interaction 
& Engagement) 

	Assessments, Rubrics (Feedback)
	Publish to OER

	Module 1:

Introduction and History of 3D Scanning
	
	1. Lecture: Intro to scanning
a. History
b. File types
c. Scanning principles
2. Design X Tutorial 1 – 5
3. Assignment: Design X Tutorial Homework 1 - 5
4. Design X Tutorial 6 – 10
5. Assignment: Design X Tutorial Homework 6 - 10
6. Lecture on Scanning Earthly Treasures
a. Watch TED Talk: http://www.ted.com/talks/ben_kacyra_ancient_wonders_captured_in_3d#t-170147 
b. Watch TED Talk: http://www.ted.com/talks/ed_ulbrich_shows_how_benjamin_button_got_his_face#t-560516
c. Read: https://upload.wikimedia.org/wikipedia/commons/8/81/3D_scanned_interior_of_St_Joseph%27s_Church%2C_Subiaco.ogv 
d.  Read: http://www.theregister.co.uk/2012/06/06/google_maps_wwdc/ 
e. View: https://www.google.com/maps/place/Community+College+Of+Denver/@39.7414545,-105.007342,705m/data=!3m2!1e3!4b1!4m5!3m4!1s0x876c78cc20fc7753:0xef94a6e392ea3676!8m2!3d39.7414545!4d-105.0051533 
f. View https://en.wikipedia.org/wiki/3D_scanner 
7. Design X Tutorial 11 – 15
8. Assignment: Design X Tutorial Homework 11 - 15

	Assignment: Design X Tutorial online homework 1 - 15
	· Syllabus and Outline
· Intro to Scanning Links:
· File Types: https://en.wikipedia.org/wiki/List_of_file_formats#Computer-aided_design_.28CAD.29
· https://en.wikipedia.org/wiki/List_of_3D_computer_graphics_software 
· https://en.wikipedia.org/wiki/Wirephoto 
· https://en.wikipedia.org/wiki/3D_scanner 
· http://news.mit.edu/2015/algorithms-boost-3-d-imaging-resolution-1000-times-1201
· Earthly Treasures Links
· http://www.ted.com/talks/ed_ulbrich_shows_how_benjamin_button_got_his_face#t-560516
· http://www.ted.com/talks/ben_kacyra_ancient_wonders_captured_in_3d#t-170147
· https://upload.wikimedia.org/wikipedia/commons/8/81/3D_scanned_interior_of_St_Joseph%27s_Church%2C_Subiaco.ogv
· http://www.theregister.co.uk/2012/06/06/google_maps_wwdc/ 
· https://www.google.com/maps/place/Community+College+Of+Denver/@39.7414545,-105.007342,705m/data=!3m2!1e3!4b1!4m5!3m4!1s0x876c78cc20fc7753:0xef94a6e392ea3676!8m2!3d39.7414545!4d-105.0051533 
· https://en.wikipedia.org/wiki/3D_scanner 

	Module 2:

Lego Character Creation
	
	1. Lego Character Creation Class Discussion
2. Hands on Lab (45 pts)
· Scan student heads
· Overlay scan onto Lego head
· Fix scan into model
· Print
· Project Example Link: http://www.3ders.org/articles/20160106-you-can-now-make-a-lego-selfie-with-funky-3d-faces-custom-3d-printed-lego-head.html 
	· Hands-on Assignment

	· Project Example Link: http://www.3ders.org/articles/20160106-you-can-now-make-a-lego-selfie-with-funky-3d-faces-custom-3d-printed-lego-head.html



	Module 3:

Create Auto Part
	
	1. Intro to Forney’s automotive to view antique car
2. Class Discussion: Overview of design approach
3. [bookmark: _GoBack]View Auto part PowerPoint
4. Assignment: Initial Scan of car part
a. Hands on Lab: Work on car part design (10 pts)
5. Reverse engineering the automotive part
6. 2nd week: Work on car part design (10 pts) 
7. Lecture and PowerPoint on Gamification
8. Assignment: Finalize Designs of automotive part
9. Assignment: Compare Designs
10. Assignment: Compile all student’s parts into 1 file to compare and contrast different designs and approaches (15 pts)
11. Field Trip to Forney’s
12. Assignment: Print the compiled class part (15 pts)
	Hands On Assignments
· Work on car part design
· Compile all student’s parts into one file 
· Print compiled class part
	· Auto part PowerPoint
· Gamification PowerPoint

	Module 4:

Final Project
	
	1. Class Discussion on final project
2. Hands on Final Project (40 pts):
a. Find component to customize
b. Design 
c. Print
3. Final Project Presentations (25 pts)
	1. Final Project Assignments:
a. Find component  to customize
b. Design 
c. Print
d. Presentation
	



