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Movie industry

The Matrix Revolutions
2003

Special effects cost alone
100 MIO US$
(Warner Bros)

Terminator 2
1991 — 14 years ago
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Various applications
Animations

Computer games

Art / sculpture
Ergonomics
Medical
Forensic
Anthropometry
Biometry
Fitness
Fashion

Beauty
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Contents of presentation

Overview and state of technology of systems
for human body digitization (commercial)

Laser scanning
Coded light projection

Modeling / image processing

Exploitation for fashion and beauty
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Laser scanning

Method:

Laser stripe projected onto the human body

Light sensor acquire the scene

Triangulation: distance projected line - sensor

To scan surface parts: displacement of line

Laser scanning system:

Laser beam )

Optics > Scanning head

Light sensor

Displacement mechanism:
optical, electromechanical, mechanical, free
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Laser scanning - Setup (examples)

Full body scanner (VITRONIC GmbH)
4 scanner units moves vertically along 4 pillars

Head scanner (Cyberware Inc.)
1 scanner unit moves horizontally around a person

Foot scanner (Vorum Research Corp.)
3 scanner units moves horizontally along the foot

Hand-held scanner (Polhemus)
Freely movable scanner unit
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Laser scanning - Setup (examples)

Full body scanner (VITRONIC GmbH)
4 scanner units moves vertically along 4 pillars
Total scanning time: ~ 10 seconds
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Laser scanning - Setup (examples)

Head scanner (Cyberware Inc.)
1 scanner unit moves horizontally in circle around a person
Total scanning time: ~ 17 seconds
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Laser scanning - Setup (examples)

Foot scanner (Vorum Research Corp.)

3 scanner units moves horizontally along the foot

Total scanning time: ~ 4 seconds
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Laser scanning - Setup (examples)

Hand-held scanner (Polhemus)
Freely movable scanner unit
Tracked in 3D by MOCAP-system

r\ laser

sSensor

Electronic Imaging 2005, San Jose, CA

N. D'Apuzzo, 20.1.05

10



Coded light projection
Method:
Coded light projected onto the human body
Camera(s) acquire the scene
Triangulation: distance projected lines - sensor

Coding system to determine line position:

binary code, color code, sinus code
shifted, 90 degrees rotated, square ...

projector

camera
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Coded light projection - Setup (examples)

Fullbody Scanner (InSpeck Inc.)
3 pillars placed around a person

Face scanner (Breuckman GmbH)

1 projector and 2 cameras

Skin scanner (GFMesstechnik GmbH)

1 scanner unit: projector and camera

Handheld scanner (Eyetronics NV)

Scanner: projector and camera
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Coded light projection - Setup (examples)

Fullbody Scanner (InSpeck Inc.)
3 pillars placed around a person
Each pillar has 2 sensor units
Sensor unit: projector and camera

Total scanning time: ~ 4 seconds
/projector

camera

e
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Coded light projection - Setup (examples)

Face scanner (Breuckman GmbH) camera 1 camera 2
1 projector and 2 cameras
2 independent acquisitions

Total scanning time: ~ 2 seconds
projector

Electronic Imaging 2005, San Jose, CA N. D'Apuzzo, 20.1.05 14



Coded light projection - Setup (examples)
Skin scanner (GFMesstechnik GmbH)

1 scanner unit: projector and camera
Movable system

Total scanning time: <1 second
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Coded light projection - Setup (examples)

Handheld scanner (Eyetronics NV)
Scanner: projector and camera

Handheld system
Projection of square pattern

1 acquisition scanning time: <1 second
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Modeling / image processing

Method:

Real 3D measurement is not performed

Image processing / modeling techniques are used
to gain 3D information from 2D images

Examples:

Body sizes measurement
from two images

Realistic 3D face models
from anthropometrical database
and two photographs

2D Hand and Foot Scanner
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Modeling / image processing - Examples i

camera

2D Full Body Scanner (Human-Solutions GmbH)

Setup: 1 camera, 2 lights, calibration panel
Two acquisitions: front and side
From silhouettes: extraction of body sizes

Accuracy: < Imm

light .

O

.. light

O

calibration panel

Electronic Imaging 2005, San Jose, CA N. D'Apuzzo, 20.1.05

18



Modeling / image processing - Examples

3D Face Modeler (Singular Inversions)

Modeling software (anthropometric database)
Predefined, parameterized 3D face model

3D shape can be easily modeled
to fit photographs (+ texture mapping)
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Modeling / image processing - Examples

2D Hand and Foot Scanner (Visimage Systems Inc.)

Setup: desktop scanner (consumer market)
Acquisition of foot and/or hand images

Automatic extraction of foot/hand sizes
//
—

AN
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Selection of correct method

Laser scanning

e.g. Head scanner, Cyberware Inc.
70,000 US$

Coded light projection

e.g. Face scanner, InSpeck Inc.
(1-6 x) 15,000 US$

Modeling

e.g. Face modeler, Singular Inversions
500 US$

Reasons of costs differences?
Methods/processes are different

Are the results different?
Are there other differences?

User’s incertitude

“Why should | pay 70,000 US$ for the laser scanner
instead of 500 US$ for the face modeler software?”
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Selection of correct method - Example

1. List clearly the requirements 2. Consider more criterions

Measurement of?
full body head face foot hands skin back parts

Quality of result?
accuracy | |resolution | surface |pointcloud | texture color b/w

0.2mm 1lmm
Handling?
space limitation mobility hand-held user friendliness

setup 1 hour

Processing?

acquisition time  processing time  automatism | technical know-how
PC user

Special?

noise lightning conditions sterilization
room condition
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Selection of correct method - Example

Requirements
face

aCccuracy

resolution | | point cloud

0.2mm

technical know-how

1lmm
lightning conditions

PC user room condition
Candidates
InSpeck Capturor Il Wicks and Wisldon TriForm Portrait
Breuckmann FaceScan I NEC DanaelO0

Refinements — Evaluation — Cost

Electronic Imaging 2005, San Jose, CA
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Human Body Digitization for Fashion & Beauty

Mass-customization

From full body scan to made-to-measure dress

Virtual-try-on

For perfect fit, e-shopping, virtual fashion-show

Virtual-make-over

For accessories, hairdressing, make-up
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Human Body Digitization — Fashion — Mass-customization
Mass-customization

Full body scan
Automatic size extraction
Selection of clothing item
Virtual-try-on

Automatic material cut

Manufacturing

Shlppmg Images:

Cornell University
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Human Body Digitization — Fashion — Mass-customization

Mass-customization

Complete solutions already exist

Hardware for body measurement

Software for:

Automatic body size registration
Selection of clothing items and details

Definition of cutting pattern

Digital data is used for manufacturing
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Human Body Digitization — Fashion — Virtual-try-on
Virtual-try-on for perfect fit

Full body scanning
Clothing digitalization
Clothing simulation
e.g.

Virtual-try-on for e-shopping

Clothing digitalization
Digital catalogue
3D visualization
e.g. digital fashion Itd. EID

L]

Virtual-try-on for fashion show
Full body scanning and MOCAP
Clothing digitalization and simulation
High-end 3D visualization
e.g. digital fashion lItd.
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Human Body Digitization — Beauty — Virtual-make-over
Virtual accessories
Head scanning

Accessories 3D modeling
Virtual-make-over

e.g. RSI
3D face model Virtual 3D glasses

Virtual hairdressing

Head scanning

Haircut 3D modeling

Haircut visualization

e.g.
Virtual make-up

Head scanning

Make-up simulation

3D visualization

e.g.

3D face model Virtual make up
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Conclusions

Overview of systems for human body digitization

Example of existing systems using different technologies

Human body digitization for fashion and beauty

Thank you for your attention!
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