Images for Health

NATIONAL

LIBRARY OF
MEDICINE

Michael J. Ackerman, Ph.D.

Assistant Director
High Performance Computing and Communications
National Library of Medicine




M [HE VISIBLE g,
W ,. ) 1 & HUMAN :1. n :E;n ;“d
PROJECT® . o

"

= el T L FROM THE

e NATIONAL
' LIBRARY
OF MEDICINE



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

e 1989 Board of Regents
ﬁﬁtz{‘;}; Planning Panel on
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Background - 1989

Knowledge In pictures

New Technologies
— Computers

— Video displays
— Storage media
— Networks

NLM as Picture Archive =
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MRI - Proton Density

NATIONAL
LIBRARY OF

CT Cryosection




26

NATIONAL
LIBRARY OF
MEDICINE

THE VISIBLE
LN HUMAN
4 FROECT ™ g9,

1cm .
L] slice 70mm_vm1106

slice TO0mm_vm1106



NATIONAL
LIBRARY OF
MEDICINE

THE VISIBLE
LN HUMAN
4 FROECT ™ g9,







NATIONAL
LIBRARY OF
MEDICINE

p THE NISINLE
HUMAN
‘\‘ PROIGCT ™ g9,

&



Pancreas

| LIBRARY OF
MEDICINE

' R
Male 1.00mm data Female 0.33mm data &=



vor | B " THE VISIBLE HUMAN PROJECT ®

I €
HEDIGINE

Yisible Human Home | Contact NLM | Site Index | Search Our Web Site | MLM Home

Health Information Library Services Research Programs New & Moteworthy General Information

Projects Based on the Visible Human
Data Set

Projects Baszed 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 3 =3 T

s A Visual Human product offerings distributed by

anitmations Expomed:

1. Visual Man and Visual Man Lite CD-ROMs

from Data Express.

Mitror Sites 2. Visible 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, Electronic Media:

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

Products

Tools

Belated 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 15 a companion paper on the Visible 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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Maotfianal Center for Atmospheric Research

Welcome to NCAR

The Hational Center for Atmospheric
Besearch, NWCAFR was established in 1360 to
serve as a foous for research on atmospheric
and related science problems.

More About HCAE

What's New at NCAR

FY 2000 Annual Scientific Report now

available

more rewvws

"Eg 40 Years of Discovery and Partnerships
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A | SEARCH | msmim:-ul ABOUT US | VISIT US |

ACD

atmosphere chemical, geochemical,
and hiogeochernucal cycles

ATD

ohserring systems and platfiorms, fi=ld
program support, imstnament
development, data management

ESIG

socletal impacts and policy 1smes
related to climmate and weather

MMM

rmumencal weather prediction and
sinmalation, cloudicliymate interactions,
weather processes

sSCD

supercamputing, hizh-speed netarorks,
vimuali=ation, data analysis and
archiving, user support

Inside UCAR

| Ressarch & Sciancs | Fasilifies & Dala | Gaovernonce | Infermallen Resourcas | Cipparfunitiss

ASP

postdoctoral appointments, sanuner
colloqua, HCAR's gecphysical
trtlence program

CGD

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

HAO

solar variability, solay magnetism,
solar-earth interactions

RAP

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

QUICK LINKS
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Haptics for Surgical Training

NATIONAL
LIBRARY OF
MEDICINE




Da Vincl meets the Visible Human
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The need

Disaster and emergency situations
— Identify unknown medications

Consumer health

— Verify that proper medication was
dispensed
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Pill Identification Challenge

Project overview:

— Take picture of unknown pill using NLM
smartphone app

— App will automatically send picture to NLM

— The Challenge: develop the algorithms
that NLM will use to match the unknown
product picture to the library picture

— NLM will return the library pill picture, and pill
identification and supporting information to
the smartphone app for display S
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C3PI: Test Image Files

e Category A: Off-Axis Imaging
— Case #3: Oval and Round OSDF Off-Axis Imaging

White Balance: Automatic
Camera: iPhone 4S
Background: White Paper




C3PI: Test Image Files

e Category B: Varying lllumination

Overcast Sky 6500°K - 7500°K

o
=" - An overcast sky casts a bluish
o= light measuring approximately
w77 — 6,500 to 7,500 degrees Kelvin,
=3 00K
v =
CFLs & Fluorescent ————
2700°K - B500°K R
Sunlight at Midday 5500°K
A0y The whites! light of all measures
approximately 5,500 degrees Kelvin.
3500°K
Halogen —
sau[g'gu o0k
— )
b 2500°K
(( 2000°K
Incandescent i Candle Light 2000°K
2700°K I — ik
E The warmest light source of
i all measures around 2,000
“ t
MK degrees Kealvin.
o e et White Balance: Automatic

Camera: Samsung Galaxy S3
Background: White Paper
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C3PI: Test Image Files
e Category C: Varying Background

White Balance: Automatic
Camera: Motorola Droid 4
Background: Varied




C3PI: Reference Images

 Non-Polarized and Cross-Polarized Image Acquisition
[NDC 00007-3371]

Non-Polarized Cross-Polarized

MEDICINE



C3PI: Test Image Files

e Category D: Multiple Cameras
[NDC 00071-0530]

White Balance: Automatic White Balance: Automatic
Camera: Nokia Lumina 1020 Camera: Blackberry Curve 8900
Background: White Paper Background: Speckled Counter Top
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An NLM Problem:

Same pill = new manufacturer (new packaging)
[NDC 00093-0311]
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National Institutes
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CREATE.

3D printers require digital models that are specially formatted to represent solid structures, which are different from 3D models
viewed on a computer screen. The creators of the NIH 2D Print Exchange have developed novel, web-based tools that convert

users' data to 3D models that are readily compatible with most 3D printers.

CREATE MODELS FROM CREATE MODELS FROM CREATE MODELS FROM
MEDICAL IMAGING DATA MOLECULAR DATA MICROSCOPY AND OTHER
VOLUMETRIC DATA
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Visible T Visible Human Animations
Human

Animations

Ve 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: silverdcaip.rutegrs.edu

Nikhil Gagwvani: Gagvanil@caip. rutgers.edu
Theory Kundan Sen: ksen@caip.rutgers.edu
. ; , . : N,-\'I'ION'.-\
Presentations Annddam BthITTQChQWQ . r::mﬁ.dcjmb@cmp.rmgersedu LIBRARY O
Andrez Mardinez . amart@caip.rutgers.edu
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The only way to predict the future
IS to Invent It.

Lister Hill Center, NLM
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