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The NLM Board of Regents
Recommended That the NLM
Should:

... thoroughly and
systematically
iInvestigate the
technical requirements
for and feasibility of
instituting a biomedical

images library.”
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Background

Knowledge in pictures

New Technologies
- Computers

— Video displays
— Storage media
— Networks

NLM as Picture Archive =
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“The NLM should undertake a first
project, building a digital image
library of volumetric data
representing a complete normal
adult human male and female.
This Visible Human Project would
Include digitized photographic
images from cryosectioning, digital
images derived from computerized
tomography, and digital magnetic
resonance images of cadavers.”

= 1989 Board of Regents
|\1'1:|]J£l){\\u}‘ln Plannlng Panel on
Electronic Imaging
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Cadaver Specifications

Size:

-H<72in. W<20in. D<14Iin.
— Weight appropriate for height
Medical History:

— No dangerous infections diseases,
Nno major surgery, no metastatic cancer,
no transplants, implants or major prosthesis

Survey X-ray:

— No evidence of major pathologies, =
deformities or implants LBRARYOF
o=y

&
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ANATOMY 7

chemicals he and Whidock us
the mortician’s equivalent of
balsamic vinaigrette—are ab
tain the shape and appearang
and organs while at the same'time slow-
ing their decomposition.
After being chemically treated, the
body is taken for the batte
X-rays, MRIs, and CT scans. The
and MRIs can be conducted prety qui
since the nec

y available in
ood hospital or research

dinary Ben or Jerri i !

involves little more tt pending the
bodies vertically in a freezing chamber
with cables supporting the head, ch
and hips (“No wire hanger

packing the chamber with d

allowing th

to drop to -70 degre

machine becomes avai

knew, would be finding just the right ex-

facility. CT scans, however, can
be a problem.

“CT scan machines are in
enormous demand and are
thus not always available when you need
them,” Spitzer says. “Sometimes
take days before a machine is freed up,
and you can’t just leave a body lying
around that long.”

“Io preserve their perished perishabl
for extended periods, Spitzer and Whir-
lock must freeze them. The job of mak-

\

Discover Magazine

October 1993

people for the two job openings.

are simply rolled into place and scanned.
From this point on, though, things
gera licd r. The most difficulc part
of the Visible Human work—the part
that separates the men from the be
{not to mention the cadavers from their
limbs)—involves the body grinding tech-
niques. The first sten in entrine the

frozen rem
ing a surgical saw to sl'u-- them horizon-
tally into four se , none taller rhnn

a footand a half.
Ii]'ll:l\ 1“1“'1{.‘-!'5'".({ mn 'Ql):II

gelatin, each measuring 14 mLh

“inches lw 18

then frozen, in]pmg to keep the t

Lold md stable throughout the up ;
ntly, in some cases °

The hardest part, the researchers

are inserted in a
a blade to

off the top
much the way : carpenter
wood. Spit
ock then phuu graph and vic
surface. Next another

l:hen another, and another. It takes up to
ings to complete a photo al-

n innards, and when the
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MRI - Proton Density
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Yisible Human Home | Contact NLM | Site Index | Search Our Web Site | NLM Home

Health Information Library Services Research Programs New & Moteworthy General Information

Projects Based on the Visible Human
Data Set

Projects Based on P]‘[]ducts

the %isible Human
Data Set

o * Beyond Vesalius: download free software or purchase
%‘:‘W it on CD-ROM, from Wright State University.
images The Visible Human Male CD-ROM, videodisc, poster,
and library of 3D models from Visible Productions.

Sources of i 7 2 T

e Visual Human product offerings distributed by

animations Expomed:

1. Visual Man and Visual Man Lite CD-ROMs

from Data Express.

Mirrar Sites 2. Vigible Human Male CD-ROM from Research

Systems, Inc.

3. Visible Human Female CD-ROM from

Media Productions Research Systems, Inc.

The Dissectable Human CD-ROM from Engineering

Animation, Inc. and MediaTech USA.

Funding Sources Vigible Human Product offerings from Springer

Verlag, Flectronic Media:

1. VOXFIL-MAN interactive 3D atlas on
CD-ROM for Unix workstations {Institute of
Mathematics and Computer Science in Medicine,
University of Hamburg),

Products

Tools

BEelated Projects
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Marching Through the Visible Man

The National Library of Medicine 1s creating a digital atlas of the human body. This project,
called the Vigible Human, has already produced computed tomography, magnetic resonance
imaging and physical cross-sections of a human male cadaver. This paper describes a
methodology and results for extracting surfaces from the Visible Male's CT data. We use
surface connectivity and isosurface extraction techniques to create polygonal models of the
skin, bone, muscle and bowels. Early experiments with the physical cross-sections are also
reported. There 1s a companion paper on the Vigsible Woman.

Make Your Own Visible Woman shows how to use the Visualization Toolkit to make and
render surface models of the Visible Woman. ——
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- NCAR |

Hational Center for Atmospheric Reseorch

Welcome to NCAR

The Hational Center for Atmospheric
Fesearch, NCAFE was established in 1960 to
serve as a foous for research on atmospherie
and related science problems.

IMore Abouat MCAR

What's New at NCAR

FY 2000 Annual Scientific Report now

available

more newvws

'EE 40 Years of Discovery and Partnerships

-

ACD

atmosphernc chemical, geochermical,
and biogeocherical oyoles

ATD

obserring systems and platfiorms, fi=ld
program support, instnament
development, data management
ESIG

socletal impacts and policy 1smues
related to climmate and weather

A A MA,

mimercal weather prediction and
sinmlation, clondiclirnate mteractions,
weather processes

SCD

supercomputing, hizh-speed netanorks,
visunalization, data analysis and
archiving, user support

Inside UCAR

-
. | SEARCH | msmiuc-nl ABOUT US | VISIT US |

| Rassarch & Sciance | Focilifes & Dala | Gavernonce | Infermallon Resources | Opparfunities

ASP

postdoctoral appointments, sammer
colloqua, WCAR's geaphysical
tbulence program

cCGD

models of climate system components,
atmosphere, oceans, land, and ice;
global dynamics

HAD

solar variability, solar magnetism,
salar-earth interactions

RAP

aviation weather detection and
forecasting systems, technology
transfer to public and private sectors

QUICK LIMKS
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Visible T Visible Human Animations
Human

Animations

VWe present here animations created at Vizlab with the Visible Human
dataset and motion capture data.

Anim Home ‘ Please follow a link from the table of contents to the left.

Contact Information

Animations

Welb / E-mail address

Volume Pro
Animations

Dr Deborah Silver: silverf@caip. rutegrs. edu

Nikhil Gagwvani: Gagvanil@caip.rutgers.edu
Theory Kundan Sen: ksen@caip.rutgers.edu
. ; , . : \TIONA
Presentations Arndarn Bhattacharyd © arndamb@caip. rutgers edu IERARY O
Andrez Mardinez . amart@caip. rutgers.edu

e



Virtual Reality - Haptics
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Cross
Sectional Bit
Maps

3 Dimensional
Objects
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Insight Tool Kit - ITK
Segmentation & Registration

Open Source

Image Segmentation
— Multi-valued (multimodal) data

Image Registration
—Rigid and deformable registration

- -_—
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Insight Toolkit — ITK =
9 ' I ot Gt~

Release 2.4

About 400 C++ classes
About 300,000 lines of code
Luis Ihéﬁez |

34,000 cvs comments by 36 developers |~ [

wilh: Lyd dush Cates

Two mailing lists: —
— Insight-developers@public.kitware.com
— 200 Insight-users@public.kitware.com

N
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Visible Human Segmentation
and Visualization
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Haptics for Surgical
Training
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Anatomical Methods

Elimination of preservation artifacts

Visual enhancement of neural and
vascular structures

Markers for correlation between
Imaging modalities

University of Colorado Health Sciences Center - V. Spitzer

Brigham and Womens Hospital - P. Ratiu

/,;’/ | | ||I"~ W
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Visible and UV Photography
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The long term goal of the
Visible Human Project

To transparently link the print library
of functional-physiological
knowledge with the image library of
structural-anatomical knowledge into
one unified resource of medical
information.




The only way to predict the future
IS to invent it.

Lister Hill Center
Visible Human Project

http://www.nlm.nih.gov
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