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WORKSHOP THEME AND PURPOSES

The purpose of this workshop is to present the audience with an
overview of technologies for the 3D modeling of the human body.

The themes of this workshop are associated with the state-of-art
of various technologies and applications in different sectors.

The limited length of the workshop does not allow to present the
integrity of methods and technologies. However, it serves to give
the audience an idea of the possible uses of 3D techniques applied
to the human body.

In another form, this theme represents a “bridge" between the
3D technology and the "item" in the center of the process:
the human body, which is a person and not a simple “object”.
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SUMMARY OF WORKSHOP PRESENTATIONS

Nicola D’Apuzzo - Hometrica Consulting, Switzerland

3D Body Scanning Technologies

Boulbaba Ben Amor - Telecom Lille 1, France
3D Face Analysis and Recognition

Edmond Boyer - INRIA Rhone-Alpes, France
3D Shape and Movement Capture without
Modeling Dynamic Shapes Using Visual Cues

Cedric Guiard - ADN, France
Digital Doubles - The Prohibited Reproduction?

Hugues Caron - Dassault-Systemes, France
Virtual Ergonomic Solutions

Severine Cabanes - Zenvia, France
Simulation of Humans on Machine: Emotions,
Reactions, Behaviour
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3D BODY SCANNING TECHNOLOGIES

Historical notes and introduction

Technologies, methods, systems

Examples of applications

The future
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3D BODY SCANNING TECHNOLOGIES

HISTORICAL NOTES
AND INTRODUCTION
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HISTORICAL NOTES — The past

1832 “Stereoscope”
Sir Charles Wheatstone (England)

1849 “Metro-photography”

Aimé Laussedat (France)
1st Photogrammetric record
Facade Hotel des Invalides

1882 “Chronophotographic gun”

Etienne-Jules Marey (France)
Human locomotion study

1883 “Bertillonage”

Alphonse Bertillon (France)
Recording of anthropometric
data for identification

DU
SIGNALEMENT ANTHROPOMETRIQUE
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Present

3D Displays and
3D Visualization

3D Measurement
and 3D Scanning

MOCAP systems

Anthropometry
and Biometry
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HISTORICAL NOTES — Development of 3D Body Scanners

1970 Shadow Moiree topography
Application for human body
Takasaki (JP)

1985 Patent filed for 3D surface digitizer by laser beam
Cyberware Inc. (USA)

1989 Face scanning for “The Abyss”

Cyberware Inc. (USA)

1989 1st full body scanning system

The Loughborough anthropometric shadow scanner (LASS)
University of Loughborough (UK)

Curve fitting (shaphe-from-shadow) at distinct locations
Application: anthropometric surveys

1995 15t 3D color full body scanner

Capable of capturing shape and color in one pass
Cyberware Inc. (USA)

Application: US Air Force, for uniform fitting

1995 3D full body scanner 1995 3D full body scanner
SYMCAD, fringe technique VITUS Pro, laser scanning
Telmat Industry (F) Vitronic (D)

Application: French navy, uniform fit

1998 15t 3D full body scanner for clothing industry
TC2 (USA)

2008 Full automatic
“from 3D scan to Avatar”
TC2 (USA)
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INTRODUCTION — What can be measured

Full body
Half body
Chest
Back
Face
Foot
Legs
Arms
Hands
SKkin
Body parts



Conferences - Industry - 3D HUMAN BODY

INTRODUCTION — For which purpose, what kind of applications

Animation

Computer games

Art / Sculpture

Ergonomics

Medicine / Forensic
Cosmetics / Dermatology
Anthropometry

Biometry / Security
Fitness / Sport

Apparel / Fashion / Beauty

Communications
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3D BODY SCANNING TECHNOLOGIES

TECHNOLOGIES, METHODS, SYSTEMS
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TECHNOLOGIES - Currently employed for human body scanning

Laser Scanning

White light scanning

Photogrammetry /
Visual hull /
Silhouette

Others active /
contact
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TECHNOLOGIES - Laser scanning
Method:

Laser stripe projected onto the human body

Light sensor acquire the scene l
Triangulation: distance projected line - sensor

To scan surface parts: displacement of line laser b sensor

Laser scanning system: N, d Rl

Laser beam )

Optics >~ Scanning head

Light sensor

~/

Displacement mechanism:
optical, electromechanical, mechanical, free



TECHNOLOGIES - Laser scanning

Examples of laser scanning systems

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

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

Foot scanner (Vorum Research Corp.)
3 scanner units move horizontally along the foot
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TECHNOLOGIES — White light scanning

Method:
Light pattern projected onto the human body

Camera(s) acquire the scene
Triangulation: distance projected lines - sensor

Coding system to determine position of source:

binary code, vertical, horizontal, shiften,
color code, each line coded...

projector camera
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TECHNOLOGIES — White light scanning

Examples of laser scanning systems

_— camera

Fullbody Scanner (Creaform Inc.) ~ projecter

6 scanning units in 3 pillars

Face scanner (Breuckman GmbH)

1 projector and 2 cameras N "4

Intraoral scanner (Cadent Inc.)
Hand-held scanner unit: projector and camera
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TECHNOLOGIES - Passive Systems
Photogrammetry

Multiple cameras acquire the scene
Corresponding points are determined

Triangulation: distance points - sensor

camera camera

A
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TECHNOLOGIES - Passive Systems

Visual Hull

Setup: multiple cameras (>8)

Extraction of body silhouettes in all images

Visual hull: intersection the cones formed by focal points and silhouettes

Result: 3D volume of the person
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TECHNOLOGIES — mm-wave radar
Full Body Scanner Intellifit System (Intellifit Corp.) 2005

Person step inside the cabin without undressing
“L"” shaped mm-waves transceiver swings around the person

Non-harmful radiation penetrates clothing and reflects off the body
The reflected signal are recorded by the transceiver and analyzed

200,000 points of body surface measured
Body sizes extracted automatically, accuracy: 6mm
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3D BODY SCANNING TECHNOLOGIES

EXAMPLES OF APPLICATIONS
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APPLICATIONS — Medicine — Examples

Plastic surgery

Simulation of surgical intervention
e.g. 3D face scanning

Canfield Scientific Inc. (USA)

Forensic medicine

Analysis and study of injuries
to determine causes
e.g. 3D scanning of vehicle and body

Institute of Forensic Medicine, U. Bern (CH)

Orthopedic
Production of orthopedic foot soles
PedCAD Orthopaediepdorukte GmbH (D)

21

Conferences - Industry - 3D HUMAN BODY



Conferences - Industry - 3D HUMAN BODY

APPLICATIONS — Fashion/Apparel — Examples

Virtual-try-on

3D virtual garments simulation
1) Full body scanning

i) 2D garment definition

ii) 3D garment simulation on body

Size surveying

Extended measurement campaigns
1) Full body scanning (face, foot)

i) Anthropometric measure extraction

lii) Statistical analysis (e.g. sizing charts)

Made-to-measure

Tailoring with new digital tools
1) Full body scanning (foot scanning)
i) Body measures extraction

lii) Automatic definition of garment 2D patterns
lii) Production of garment: best fit garantueed
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APPLICATIONS — Other sectors — Examples

Virtual-Make-Over

3D virtual eyewear and hairdressing simulation
I) face scanning
ii) virtual eyewear (CAD models), virtual hairs

Art & Sculpture

Reproduction of person, Art installations
1) body/face scanning
i) 3D printing or art installations

(e.g. Helmick and Schechter)

Security

Biometric systems
Access points with 3D face recognition systems
(e.g. Bioscript Inc.)
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3D BODY SCANNING TECHNOLOGIES

THE FUTURE
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THE FUTURE
Three tendencies that soon will become standard

4D scanning / dynamic 3D scanning

Full frame 3D dynamic surface scanning
Example: Live Scanning, XYZRGB Inc. (CA)

3D scanning for everybody

Full automatic
easy as taking a picture
inexpensive

Examples: 3D Foto-Booth, InSpeck Inc. (CA)
Microsoft XBOX Kinect

3D visualization

Affordable 3D monitors
Volumetric 3D displays
Holographic projections
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Interested in 3D Body Scanning Technologies?

15t Asian Workshop on 3D Body Scanning Technologies
Tokyo, Japan, 19-20 April 2011

2"d International Conference on 3D Body Scanning Technologies
Lugano, Switzerland, 25-26 October 2011

www.3dbodyscanning.org



