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3D Surface digitization of the human body

Full body

Face

Foot

Half body

Skin

Legs

Arms

Hands

Body parts

Back

Chest

What can be measured:
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Animation

Computer games

Ergonomics

Medicine / Forensic

Anthropology

Cosmetics / Dermatology

Biometry / Security

Fitness / Sport

Appeal / Fashion / Beauty

Art / Sculpture

Communications

Where to use it:

3D Surface digitization of the human body
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How to measure:

1. Laser Scanning

2. White light projection

3. Silhouette / Modeling

3D Surface digitization of the human body

4. Others active / contact
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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

Light sensor

Displacement mechanism:
optical, electromechanical, mechanical, free

laser sensor
b

a
d

Scanning head
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3 scanner units moves vertically along 3 pillars

Laser scanning - Setup (examples)

Total scanning time: ~ 12 seconds

Full body scanner Vitus LC (VITRONIC GmbH)



N. D‘Apuzzo,  30.1.07 8Electronic Imaging 2007, San Jose CA, USA

www.hometrica.ch

HOMETRICA CONSULTING – Dr. Nicola D’Apuzzo

Laser scanning - Setup (examples)

Foot scanner YETI (Vorum Research Corp.)

3 scanner units moves horizontally along the foot

Total scanning time: ~ 4 seconds

3 scanner units moves vertically along 3 pillars

Total scanning time: ~ 12 seconds

Full body scanner Vitus LC (VITRONIC GmbH)
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binary code, vertical, horizontal, 

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 position of source:

projector camera
b

a
d

color code, squared, dotted pattern …
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Fullbody Scanner Mega 3P (InSpeck Inc.)

3 pillars placed around a person

Each pillar has 2 sensor units: projector and camera

Total scanning time: ~ 4 seconds

Coded light projection – Setup (examples)

projector

camera
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1 projector and 2 cameras

2 independent acquisitions

Coded light projection – Setup (examples)

camera

camera

projector

Fullbody Scanner Mega 3P (InSpeck Inc.)

3 pillars placed around a person

Each pillar has 2 sensor units: projector and camera

Total scanning time: ~ 4 seconds

Face scanner faceSCAN-II (Breuckmann GmbH)
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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
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2D Full Body Scanner (Human-Solutions GmbH)

Setup: 1 camera, 2 lights, calibration panel

camera

lightlight

calibration panel

Two acquisitions: front and side

From silhouettes: extraction of body sizes

Accuracy: < 1mm

Modeling / image processing - Examples
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Modeling / image processing - Examples

3D Face Modeler FaceGen (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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Full Body Scanner Intellifit System (Intellifit Corp.)

Person step inside the cabin without undressing

“L” shaped mm-waves transceiver swings around the person (10 seconds)

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

Other active sensors - Example

Body sizes extracted automatically, accuracy: 6mm
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Electronic tape measurement e-tape (E-Measurement Solutions)

Classical tape measurement with electronic functions

Measure at key body locations: chest, waist, sleeve, etc.

Measurement is recorded automatically
and sent via wireless to PC or PDA

Contact measurement - Example
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Virtual-try-on
3D virtual garments simulation

Applications for fashion and apparel industry

Garment size selection
Simpler and faster, for retail and corporate

Size surveying
Statistical information on human body sizes

Anthropometric mannequins
For garment production and quality control

Made-to-measure

Tailoring with new digital tools
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6. Virtual fashion show

Virtual-try-on

5. Definition of motion/MOCAP

1. Full body scan

2. Cloth definition (CAD)

3. Stitching

4. Cloth simulation

Process

Video:
Digital fashion ltd.

Images:
Assyst-Bullmer
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Design and development of new garments

Virtual-try-on

Applications

On-line shopping with virtual models

Games, on-line communities

Fast visualization and information exchange
between developers, designers, pattern makers

(Example: Landsend, MyVirtualModel Inc.)

(Example: StyleZone, Browzwear)
Images: OptiTex
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Garment size selection

1. 3D full body scanning

Process

2. Automatic body size extraction

Different levels of automatism
additional interactive measurements

About 50-70 important landmarks are required
for the determination of 100-150 body dimensions

Body measurement norms: ISO 7250 and ISO 8599

3D full body scanners accompanied
with body size determination solutions
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Garment size selection

1. 3D full body scanning

Process

2. Automatic body size extraction

Extensively used in military field (uniforms)

Only experimental for retail (still unsuccessful)

Applications

3. Direct reference to garment size

Faster uniform selection, less storage

High costs (equipment, inventory)
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Size surveying

Statistical information

3D full body scanning of >10’000 persons
(standard, standing, sitting positions)

USA, UK, Sweden, France, China, Brazil, Korea

Extended measurement campaigns

In some cases: measurement of hand and foot

Applications

Real shapes of virtual dummies
and anthropometric mannequins

Update of sizing tables

Extraction of body sizes (ISO7250)

Records of ethnical/social information

New European norm: EN-13402
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Anthropometric mannequins

With real body sizes (based on surveys)

General anthropometric mannequins

Garment design and prototyping

Genders: male, female, children, pregnant

Different heights and shapes (XS to XXL)

Variations: articulated, soft skin, silicone

Applications

Garment fitting/quality control

Based on 3D scanning of a single person

Personalized mannequins

Main application: made-to-measure tailoring

Other: fit models (e.g. Boss)
Images: Alva Products, Human Solutions

Images: CAD Modelling Erg.

Images: Alva Products, ShapelyShadow
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1. Full body scanning
and body size extraction

2. Selection of garment options

3. Automatic definition of cutting patterns

4. Automated garment production

5. Garanteed perfect fit

From body scanning to customized garment

Made-to-measure

Images: Human Solutions
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Example: made-to-measure jeans Bespoke (BodyMetrics Ldt.)

Made-to-measure

Full body scanning (Pod) and body size extraction

Selection of jeans and options

Perfect fit customized jeans

Example: custom-fit shoes with Shoemaster (CSM3D)

3D foot scanning system

Shoe definition and sizing
based on scanned data

Costomized shoes design
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Thank you for the attention!

For any questions regarding
3D digitization of the human body:


