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Background

Knowledge In pictures

Digital technologies

- Fast computers

- Higher resolution displays

- High density storage media

- Ubiquitous high speed networks

Pictures may be as practical as text
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Types of Images

Black and white picture

— X-ray

Color picture

— Pathology

\ile]ifelg

— Angiogram

— Sonogram

3-dimensional 0
— Hologram '%'
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Uses of Imaging

Specialties: Cross-specialty

— Radiology — Telemedicine

— Pathology — Multi-media

— Dermatology medical records

il Neur0|ogy - MUItl-medla

— Ophthalmology Releaton

— Cardiology

— Surgery ="
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The making of a digital image

Bit map

— a 2-dimensional array of numbers through which
a digital image is encoded (digitized) and
decoded (visualized)

Pixel

— a single numeric element in a bit map which
describes the visual magnitude of that point in
the picture

Voxel

— a single numeric element in a 3-dimensional
array of numbers representing a volume
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All pixels are not the same

8 bit (hundreds of colors)

— magnitude of grayness from black (0)
to white (28 = 256)

— magnitude of color composition (3 bits
[23 = 8] red, 3 bits [23 = 8] green, 2 bits
[22 = 4] blue) from black (0) to white
(8x8x4 = 28 = 256)

24 bit (millions of colors)

— magnitude of color composition (8 bits
[28=256] each for red, green, blue) =
from black (0) to white NaTIoNAL

(256x256x256 = 224 = 16,777,216) g




Image resolution

Spatial

— how much area does each pixel represent

Contrast

— minimum intensity difference

Color

— minimum color difference

Temporal

— minimum time between sequential images

— maximum time to capture a single image =i

NATIONAL

LIBRARY OF

MEDICINE
AN

&




Image dimensionality

Space (3D)

— XYZ: left-right, up-down, in-out
Time (1D)

— T: relative time

Color (3D)

— RGB: red, green, blue

— YUV: luminance, hue, saturation
— YC,C,: mathematical variation of YUV el
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A Picture i1s Worth
a Thousand Words

Classic DOS Text:

— 80 characters on 25 lines (courier 12)
— 2,000 characters

(1 character = 8 hits)
— 16,000 bits

Full Color Images:
— 1024 dots by 768 dots
— 786,432 dots (pixels) ~ .75 megapixel

(1 dot = 24 bits, i.e., millions of colors)

— ~18,800,000 bits
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The NLM Board of Regents
Recommended That the NLM
Should:

“ ... thoroughly and
systematically
Investigate the
technical requirements
for and feasibility of
Instituting a biomedical
Images library.”
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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
Planning Panel on Electronic Imaging

Electronic l’maging
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Habeas Corpus

Seeking subjects to be

a dig
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the mortician’s equivalent of 2 delicate

. balsamic vimaigree—are able to main-

tain the shape and appearan flesh
and organs while at the sametime slaw-
ing their decomposigon.

After being chemically treated, the
body is taken for the bartery of full-body
X-vays, MRIs, and CT scans, The X-rays

* and MRIs can be tonducted prety quickly
. since the necessary machines

Rest In Pleces
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Discover Magazine

“At the NIH organ donors meet organ grmders
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MRI - Proton Density

CT

Cryosection
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United States Search NLM Web Site

National Library of Medicine =3

Mational Institutes of Health NLM Home | Contact NLM | Site Map | FAQs

Projects Based
on the Visible
Human Data

viewing
images
Sources of
images

and
animations

Mirror Sites

Tools

The Visible Human Project""'
Overview

The Visible Human Project® is an outgrowth of the NLM's 1986 Long-Range Plan. It is the creation of
complete, anatomically detailed, three-dimensional representations of the normal male and female
human bodies. Acquisition of transverse CT, MR and cryosection images of representative male and
ferale cadavers has been completed. The male was sectioned at one milimeter intervals, the female
at one-third of a millimeter intervals.

The long-term goal of the Visible Human Project® is to produce a system of knowledae structures
that will transparently link visual knowledge forms to symbolic knowledge formats such as the names
of body parts,

Further Information

« General Information
o A description of The Visible Human Project® image data and how to obtain it (includes
Iicense agreement do.'.uments)
o
o A sampler of ir I'If-ifll'lllw frum the Project.
o The Visible Hur ct®; From Data to Knowledge: An update of ongoing National
Library of Medlcme VHP initiatives,
o Digitally encoded videos - requires RealPlayer.
s MNLM Initiatives
o Cryosection, MRI and CT image data of the head of a 72 year old male. Cryosections done
at 0.174mm intervals and photographed at a resolution of 1056 x 1528 pixels, Work done
at Brigham and Women's Hospital, Harvard Medical School, under contract to NLM,
Available only to YHP license holders, These images can be found in the directory
BWH_Harvard when logged on to the NLM image server.
Anatline: a prototype system consisting of an anatomical image database and an online
browser developed at the National Library of Medicine.
AanatQuest: the overall goal of the AnatQuest project is to explore and implement new
visually and compelling ways to bring anatomic images from the Visible Human dataset to
the general public. Includes 3D renderings and labeled views.
Insight . an open-source software toolkit for performing registration and
segmentatron, develuped by six principal organizations under contract to the NLM, three
commercial (Kitware, GE Corporate R&D, and Insightful), and three academic (UNC Chapel
Hill, University of Utah, and University of Pennsylvania).
The Visible Human Project ATLAS of Functional Human Anatomy, version 1.0 The Head
and Meck, developed under contract to the NLM by the University of Colorado Center for
Human Simulation.
Information from the contractors for the Project
o University of -Z olorado Health Sciences Center (primary)
¢ Mational Cen for spheric Research
Proceedings fram The Visible Human Project Conferences - The information presented here
is identical to that distributed on CD-ROM to conference attendees. Please refer to section
"Disc Info" or "About Thls CD -ROM", for pertinent information.
o The Visible H ; ‘"5|||||1|||||||,1996
o The Second ble Human Project= Conference, 1998
© The Third % Hum Project= Conference EDDD

http://www.nim.nih. gov/resea|ch/V|S|bIe/V|5|bIe human.html
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Segmentation & Registration Tool Kit
- ITK -

* Open Source

* Image Segmentation
— multivalued
(multimodal) data

* Image Registration
— rigid and deformable
registration

http://www.itk.org

use ITK in
your own
application

Shows how to

A Insight Segmentation and Registration Toolkit - Microsoft Internet Explorer provided by GECRD -

File Edit

NLM Insight

Segmentation & Registration Toolkit

Luis [bafiez
lilliam Schroeder

wil: Lydia Mg and dos
Published [
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Image Segmentation

The process of dividing images up into subsets that correspond to surfaces or objects
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Manual Segmentation:

p—

Pro: Often most accurate method available NATIONAL
AN
Con: Labor-intensive and time-consuming; requires subject expertise; N

high intra and inter-observer variability
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Image Registration

The process required to bring images into spatial alignment.

Scaling Shearing Projective Transformation
Transformation

Original

Rigid Transformation
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Image Registration
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Visible Human Segmentation and
Registration Using ITK
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The only way to predict the future
IS to Invent It.

Lister Hill Center — National Library of Medicine
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