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OBJECTIVE

Building the “Digital Twin” (3D scanning) 
Basics of 3D scanning
Different types of 3D-scanning
Theory of 3D scanning
3D Scanning Application
Data Processing Pipeline
Data Format

Bring your 3D Scans to real world
(PolyJet)

Review on PolyJet
Introduction to Stratasys PolyJet J850
Prime
Stratasys GrabCAD Print Software
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3D SCANNING

3D scanning is the process of analyzing a
real-world object or environment to collect
three dimensional data of its shape and
possibly its appearance (e.g. color, texture).
The collected data can then be used to
construct digital 3D models.

Ref: https://blog.prusa3d.com/photogrammetry-3d-scanning-just-phone-camera_7811/
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https://www.sculpteo.com/en/3d-learning-hub/basics-of-3d-printing/what-is-3d-scanning/


DIFFERENT TYPE OF 3D SCANNING
WHAT IS THE SCALE / RANGE
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DIFFERENT TYPE OF 3D SCANNING
Laser Triangulation

Ref: https://www.phil-vision.com/en/products/3d-laser-triangulation

SCANNING AN OBJECT (SHORT RANGE)
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DIFFERENT TYPE OF 3D SCANNING
SCANNING AN OBJECT (SHORT RANGE) Structured Light
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DIFFERENT TYPE OF 3D SCANNING
Photogrammetry

Ref: https://blog.prusa3d.com/photogrammetry-3d-scanning-just-phone-camera_7811/

SCANNING AN OBJECT (SHORT RANGE)
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DIFFERENT TYPE OF 3D SCANNING
Computerized Tomography (CT)

https://bitfab.io/blog/types-of-3d-scanning/

SCANNING AN OBJECT (SHORT RANGE)
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ROUGH THEORIES BEHIND 3D SCANNING

Images and Poses Key Features

Point Cloud Mesh Model

Image → Features: 
Algorithms detect and match
key points.

Features → Point Cloud: 
Depth estimation generates 3D
points.

Point Cloud → Mesh: 
Surface reconstruction creates
a connected mesh. 

Mesh → Model: 
Refinement and export make it
usable.

Photogrammetry
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DIFFERENT TYPE OF 3D SCANNING
Photogrammetry

-

SCANNING AN OBJECT (LONG RANGE)
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WHY START FROM 2D IMAGES？
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WHY START FROM 2D IMAGES？
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WHY START FROM 2D IMAGES？
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WHY START FROM 2D IMAGES？
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3D SCANNING APPLICATION

15Quality Control

Digital Heritage

Architecture and Construction

Robot Navigation

Reverse Engineering

Surveying and Terrain Study

Gaming

Motion Tracking

3D Reconstruction



3D SCANS FILE FORMAT
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POLYGON FILE

A polygon file is a mesh file
consisting of 3 sided triangles
and a normal vector. 

Polygon files are the first step
in the scanning process. The
final polygon file will be
“watertight” and the mesh
optimized. 

Most mechanical CAD
systems can NOT work with
polygon files to make changes
to the model.

.STL (Stereolithography File)
STL is a file format native to the stereolithography CAD software
created by 3D Systems.

.OBJ (Object File)
OBJ (or . OBJ) is a geometry definition file format first developed by
Wavefront Technologies for The Advanced Visualizer animation
package. It is an open file format and has been adopted by other 3D
computer graphics application vendors.

.PLY (Polygon File)
PLY is a computer file format known as the Polygon File Format or
the Stanford Triangle Format. It was principally designed to store
three-dimensional data from 3D scanners.

.WRL (VRML: Virtual Reality Modeling Language)
VRML is a standard file format for representing 3-dimensional (3D)
interactive vector graphics, designed particularly with the World Wide
Web in mind.



KIRI ENGINE
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MESH PROCESSING
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MESH PROCESSING

19



RECAP: MATERIAL JETTING TECHNOLOGY
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Stratasys  PolyJet™  Technology
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Stratasys  PolyJet™  J850 Prime
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Stratasys  Research Package
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Stratasys GrabCAD Print
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Assignment for 3D Scanning and PolyJet
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Choose a object to scan
Scan the object using any 3D scanning method
Export and repair the mesh

Trim the mesh to appropriate size (the final
print will be scaled to within a 30mm^3 box)
Make it watertight

Make sure you zip the final file for PolyJet printing,
make sure it is with texture

DUE APR 29TH TUE 23:59
INDIVIDUAL ASSIGNMENT

Submission a zip file
A zip file of your final CAD file for PolyJet
Printing
A nice, high quality picture of your scanned
object (with neutral background)
A nice, high quality screenshots (or render) of
your scanned mesh / model
A paragraph in any document format (doc, txt,
md) explaining your choosing of object, what
challenge you encounter, any remarks to make
and other things you think is worth writing it
down.


