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Where do | pour my coffee?

* “I need a product that can hold hot liquid in
the morning and that | can drink from (with
one hand), while driving to work”
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What distinguishes YOU from an
“expert designer”?

Knowledge
Technology

Individual
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- Research Hypothesis

Off-the-shelf scanning hardware and Open
Source software enable design capture, reuse and
realization with minimal loss of information
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- History of Knowledge
emocratization Via Technological

| Advancements
Then

* Speed/Efficiency
e Loss of Information

PENNSTATE
ﬁ Research Hypothesis http://www.engr.psu.edu/datalab/ 13




PENNS:IATE

S Methodology

START END

Physical-Digital 3D CAD file Open Source 3D printing Digital-Physical
3D Scan Network Prototype
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pen Source 3D scanning

e Off-the-shelf sensors are utilized to create 3D
scans by taking multiple readings
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pen Source 3D scanning

* 3D models are generated and exported as STL
files

Visualization of Depth Readings  Resulting 3D Rendered Image
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* 3D point cloud data must be a manifold and
free of errors

* The Open Source software, blender is used to
repair errors

Inverted normals Hole

Isolated faces
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i Prototyping

* The augmented designh can then be digitally
transmitted and shared

* 3D models are printed using low cost options
such as RepRaps
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e Case study

* A off-the-self and relatively low cost depth
sensor (30 Hz, 640 X 480, MS Kinect)

Kinect Multimodal Sensor

Real Time Depth Visualization
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Case study

* The sensor was used to scan
* i) a bottle of quick dry glue
* ii) a white board eraser marker

* iii) a coffee mug

PENNSTAT
% http://www.engr.psu.edu/datalab/ 21




PENNSTATE

Scan Schematic
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ynamic 3D Generation

* Rotating the sensor around the objects
created 3d scans
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~3D Designh Augmentation

* Relevant parts selected and repaired

Mesh Identification Cleaned Mesh Final Repaired Mesh

Image 1 Image 2 Image 3
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=B Physical Design Realization

* The mesh’s orientation and scale were
checked before finally printing

PENNSTAT
ﬁ http://www.engr.psu.edu/datalab/ 25




PENNSTATE

Results and Discussion

Complexity | Original 3D _
Metric Scanned sTL | Repaired 3D STL
Density 2.08 g 13

Curvature 0.019 0.026
Overall

Complexity 1.013 1059

Original Object 3D Printed Object
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ciency of Design Capture and
Realization

3D Scan 3D Repair | 3D Print
Duration | 5 minutes 60 minutes | 120 minutes
STL Manipulate | G-Code,
Expertise K = Fus ameshin | STL,
fECtiUsion Blender) RepRap
2 (clean, 3 (orient,
e 4 repair) slice, print)
Hardware | Kinect PC PC
Needed | Sensor, PC 3D printer
Blender ReplicatorG
Softor Kinect SDK, | Netfabb .
el 2 inectFusion [:::lmlld Slic3r
NEEdEd CﬂdE SEI—‘-'ICE:}
Pronterface
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Where do | pour my coffee?

* “I need a product that can hold hot liquid in
the morning and that | can drink from (with
one hand), while driving to work”
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~onclusion and Future Work

Off-the-shelf scanning hardware and Open
Source software enable design capture, reuse
and realization with minimal loss of
information

Quantified the time and technology
requirements of the design capture, reuse and
realization process

New data handling approaches and methods
and reduction of error propagation
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