
Meetings 
Application of Information 
Extraction Techniques to 
Human Scanning 

The introduction of radioactive iso- 
topes into human bodies as an essential 
tool for medical diagnosis is gaining 
widespread acceptance. In some cases, 
notably thyroid diagnosis by the uptake 
of radioactive iodine, precise informa- 
tion can be obtained from counters 
placed outside the body. However, in 
most other cases it is difficult to inter- 
pret the information which can be ob- 
tained from a study of the distribution 
of isotopes by detectors located outside 
the body-that is, by the technique of 
human scanning. Thus, we are in pos- 
session of a tool that appears to be 
powerful in concept but limited in im- 
mediate application. The conference on 
the application of information extrac- 
tion techniques to human scanning, 
sponsored by the Radiation Study Sec- 
tion of the National Institutes of Health 
and held at Princeton, New Jersey, from 
20 to 22 November 1961, was ad- 
dressed to this specific problem: how to 
obtain the maximum amount of infor- 
mation through external scanning after 
administration of isotopes to man for 
purposes of diagnosis. 

There are several possible avenues 
which should be explored. The first has 
to do with improvements in signal. One 
example is the use of positron emitters, 
which provide more accurate informa- 
tion about the position of the isotope 
in the body through the registration of 
coincidences from the diametrically op- 
posed gamma rays which are emitted 
after positron annihilation. The use of 
short-lived isotopes makes it possible to 
increase the amount of isotope admin- 
istered to the patient and thus yields a 
larger number of quanta in a given time 
of observation. The amplitude of the 
signal may also be increased by means 
of various chemical or physical tricks, 
such as incorporating isotopes in spe- 
cific chemical compounds or attaching 
them to physical carriers such as micro- 
spheres. Either of these procedures 
might increase localization in specific 
parts of the body. 

The second avenue of exploration is 
that of effecting improvements in data 
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which yield an increase in the signal-to- 
noise ratio also belong in this category. 
The third area of investigation which 
may lead to important advances is that 
of data processing and display. A great 
deal of attention has already been paid 
to the first two avenues; the third has 
received by far the least attention. This 
last problem was the primary concern 
of the meeting. 

A limited group of 14 participants 
gathered at Princeton for 2?2 days. The 
participants were chosen to include in- 
dividuals with experience in the prob- 
lem of human scanning; others with 
experience in the extraction of data 
from minimal information; and finally, 
others with experience in data process- 
ing and display. The meeting was de- 
signed to be informal and was kept 
small to encourage discussion. There 
were, however, a number of formal 
presentations. In the first of these, C. A. 
Tobias (University of California, Berke- 
ley), G. L. Brownell (Massachusetts 
General Hospital), and E. C. Gregg 
(Western Reserve University, Cleveland) 
discussed isotope distribution in the 
human body as determined by scan- 
ning. In a series of papers on the ex- 
traction of information under difficult 
conditions, W. V. Mayneord (Institute 
of Cancer Research, London, England) 
discussed x-ray diagnosis in man; J. C. 
Lilly (Communications Research Insti- 
tute of St. Thomas, Miami) spoke on 
recognition of patterns of electrical ac- 
tivity in animal brain: F. D. Drake 
(National Radio Astronomy Observa- 
tory, Greenbank, W. Va.) discussed 
the search for communication originat- 
ing from extraterrestrial human beings; 
P. E. Green (Lincoln Laboratory, Lex- 
ington, Mass.) reported on extrater- 
restrial radar reflections; and W. A. 
Rosenblith (Massachusetts Institute of 
Technology, Cambridge) spoke on rec- 
ognition of patterns of electrical ac- 
tivity in the human brain. Finally there 
was a round-table discussion on infor- 
mation theory, led by R. M. Fano 
and W. F. Schreiber (Massachusetts 
Institute of Technology). 

Other participants were the members 
of the arrangements committee (A. K. 
Solomon, chairman; H. L. Friedell; and 
Henry Quastler); an additional member 
of the study section, H. E. Johns; and 
two rapporteurs, D. A. Goldstein and 
T. F. Weiss. 
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The discussion was vigorous and live- 
ly throughout the meeting. During the 
first day, effective channels of commu- 
nication were established between the 
various participants. There appeared to 
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The Advanced Devel- 
opment Laboratory of 
Raytheon's Surface 
Radar & Navigation 

Operation (suburban Boston) seeks 
additional skilled and imaginative 
technical talent-Advanced Systems 
Engineers and Physicists-for the 
kind of free-wheeling, no-holds- 
barred research that led to laser's 
spectacular moonshot success. 
Our prime function is exploring and 
developing electronics capabilities. 
In addition to the continuous laser 
program, typical Advanced Develop- 
ment Laboratory projects include 
Matched Filter Correlation Systems, 
theoretical and experimental work 
on Spherical Plasmoids, investiga- 
tion into High Level Microwave 
Energy Absorption by Gases, tech- 
niques for extracting information 
from raw signal data. 
Your investigations are carried to 
a point where capability exists for 
one of the Engineering Departments 
to embark on delivery of the item. 
The results of your participations 
in such projects will frequently be 
of sufficiently high level to warrant 
publication. 
The Laboratory provides sufficient 
assistance from service groups to 
enable you to pursue theoretical 
and experimental work free from 
the problems of production, admin- 
istration and red tape. The well- 
equipped experimental facilities in- 
clude a computer in full-time 
service. 

If you are qualified and would like 
to join this select group of key 
technical personnel, please forward 
your resume to Mr. William Gal- 
lagher, Management and Profes- 
sional Recruiting, Department 125, 
Equipment Div., Raytheon Co., P. 0. 
Box 520, Waltham, Massachusetts. 
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SHHH! METALLURGY IS "BORROWING" THE MASS SPEC FROM PHYS CHEM 

This could happen at your laboratory. Bendix makes the time-of-flight mass 
spectrometer to do a multitude of research and analytical jobs. It's compact, 
easy to move, a breeze to maintain, and about as versatile as the user's 
imagination. Five basic inlet systems help to make this versatility possible: 
the molecular leak inlet, the fast reaction inlet, the hot filament inlet, the 
Knudsen cell, and the vapor phase chromatograph. To be more specific, the 
Bendix? mass spec will do almost any routine analytical problem, plus all of 
the following: 
* Monitoring chromatograph output * Photoionization studies 
* Determination of vapor pressures * Molecular structure studies 
* Determination of heats of vaporization * Photochemical reaction studies 
* Free radical studies * Negative ion analysis 
* Solids analysis * Pilot plant studies 
* Thermal decomposition * Combustion analysis 
* Shock tube research * Plasma jet analysis 
* Appearance potential measurements * Rocket jet analysis 
* Fast reaction studies * Ion-molecule reactions 

Here's versatility that makes a mass spec really pay off. Isn't this what you 
want in your lab? Write Dept. C-6 at 3130 Wasson Road, Cincinnati 8, Ohio. 

Cincinnati Division 9 
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be reasonable agreement about the na- be reasonable agreement about the na- 
ture of the problem and the contribu- 
tions that might come from the diverse 
fields represented. Part of the first day 
and most of the second were devoted 
to a presentation of specific methods 
by which the signal-to-noise ratio might 
be increased in a variety of systems. 
The latter part of the second day was 
devoted to contributions that might 
arise from the use of advanced informa- 
tion-extraction techniques. The third 
day was spent in the round-table dis- 
cussion. When the meeting ended, there 
was a general feeling among the par- 
ticipants that it had been successful and 
useful. 

Three particularly important sugges- 
tions were made. The first concerned 
the application of techniques for signal 
modulation in order to provide noise- 
free amplification and more efficient de- 
tection. Though this technique has long 
been known, and is widely used in ra- 
dar, Drake's discussion of it in connec- 
tion with 21-centimeter radio astron- 
omy (the Dicke radiometer) led to the 
suggestion that it might be particularly 
applicable to human scanning. The pin- 
hole camera appeared, on first view, to 
be relatively adaptable to mechanical 
modulation by a lead shutter. 

Very interesting suggestions also 
emerged from the detailed discussion of 
data processing and display. It was gen- 
erally agreed that this was a two-step 
process, and that data recording and 
storage should be entirely separated 
from data processing. In the first in- 
stance, all possible data should be re- 
corded and stored, with no clipping or 
suppression of any sort. After this, the 
stored data should be examined without 
haste in order to determine the best 
method of display. It appeared that 
much might be gained from recording 
the data in such a way that they would 
be adaptable for treatment by com- 
puters. It also appeared important, in 
designing the display, to make optimal 
use of those characteristics of the hu- 
man eye which have been shown to be 
of aid in discriminating signal from 
noise. One example is the unique ability 
of the human eye to enhance contrast. 

It was clear that it is desirable to ar- 

range for further close collaboration 
between scientists engaged in obtaining 
and recording data through human 

scanning and others whose major field 
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would be designed to show how data 
may be recorded so that the record is 
readily adaptable to the more sophisti- 
cated computer treatments. It might 
also provide some knowledge of digital- 
computer characteristics and some prac- 
tical experience in the use of computers, 
enabling those who took the course to 
collaborate more closely with scientists 
in the field of information extraction. 

Further information on the course 
and the meeting may be obtained from 
Dr. Hymer L. Friedell, Department of 

would be designed to show how data 
may be recorded so that the record is 
readily adaptable to the more sophisti- 
cated computer treatments. It might 
also provide some knowledge of digital- 
computer characteristics and some prac- 
tical experience in the use of computers, 
enabling those who took the course to 
collaborate more closely with scientists 
in the field of information extraction. 

Further information on the course 
and the meeting may be obtained from 
Dr. Hymer L. Friedell, Department of 

would be designed to show how data 
may be recorded so that the record is 
readily adaptable to the more sophisti- 
cated computer treatments. It might 
also provide some knowledge of digital- 
computer characteristics and some prac- 
tical experience in the use of computers, 
enabling those who took the course to 
collaborate more closely with scientists 
in the field of information extraction. 

Further information on the course 
and the meeting may be obtained from 
Dr. Hymer L. Friedell, Department of 

Radiology, Western Reserve University, 
Cleveland, Ohio. A more detailed re- 
port, prepared by the two rapporteurs, 
may also be obtained from Dr. Friedell. 

A. K. SOLOMON 
Harvard Medical School, 
Boston, Massachusetts 

H. L. FRIEDELL 
Western Reserve University 
Cleveland, Ohio 

H. QUASTLER 

Brookhaven National Laboratory, 
Upton, New York 

Radiology, Western Reserve University, 
Cleveland, Ohio. A more detailed re- 
port, prepared by the two rapporteurs, 
may also be obtained from Dr. Friedell. 

A. K. SOLOMON 
Harvard Medical School, 
Boston, Massachusetts 

H. L. FRIEDELL 
Western Reserve University 
Cleveland, Ohio 

H. QUASTLER 

Brookhaven National Laboratory, 
Upton, New York 

Radiology, Western Reserve University, 
Cleveland, Ohio. A more detailed re- 
port, prepared by the two rapporteurs, 
may also be obtained from Dr. Friedell. 

A. K. SOLOMON 
Harvard Medical School, 
Boston, Massachusetts 

H. L. FRIEDELL 
Western Reserve University 
Cleveland, Ohio 

H. QUASTLER 

Brookhaven National Laboratory, 
Upton, New York 

A $50,000 POLICY 

FOR $105. 

This professor was delighted! 

He found TIAA's new low-cost Home Pro- 
tection Plan the perfect answer to his 
need for a great deal of insurance now 
but less as the years go by-as his 

children grow up, savings and invest- 
ments increase, the mortgage is paid off. 
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At his age of 30, a 20-year Home Protection policy providing a $50,000 initial 

amount of insurance calls for a level annual premium of $193. The cash dividend 

of $88 at the end of the first policy year reduces his first year net cost to $105, 

according to the current dividend scale. Dividends are declared once each year 
and thus cannot be guaranteed for the future. 

This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing insurance needs. 

Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit 
life insurance company established by Carnegie organizations in 1918 to serve 

the field of higher education. 

Any full- or part-time employee of a college, university, nonprofit private 
school or nonprofit educational or research organization is eligible to apply for 

TIAA individual life insurance-regardless of whether the institution has a TIAA 

retirement plan. Do you qualify? If so, send for your personal illustration of the 

new Home Protection Plan (issued at age 55 or younger)-or use the coupon to 

ask for details on TIAA's many other low-cost plans. 

We employ no agents-no one will call on you. 

I A Please send information on: 

1730 Third Avenue -1 a year policy of $ initial amount. 

I New York 17, N.Y. Cl other plans available. I 

I Date of 
I KlrcmB Rirth I 
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Forthcoming Events 

July 

1-4. European Chest Surgery Congr., 
annual, Stockholm, Sweden. (C. Crafoord, 
Karolinska Institute, Stockholm 60) 

1-4. European Soc. of Cardiovascular 
Surgery, Stockholm, Sweden. (G. Arnuff, 
1, pl. Gailleton, Lyons, France) 

1-4. Oral Surgery, intern. conf., Lon- 
don, England. (D. C. Trexler, American 
Soc. of Oral Surgeons, 840 N. Lake Shore 
Dr., Chicago 11, Ill.) 

1-5. Operational Research, intern. conf., 
Oslo, Norway. (Sir A. Goodeve, Inter- 
national Federation of Operational Re- 
search Societies, 11 Park Lane, London, 
W. 1, England) 

1-7. Rehabilitation, European natl. 
conf. and course, Cambridge, England. 
(I. R. Henderson, British Council for 
Rehabilitation, Tavistock House, Tavi- 
stock Sq., London, W.C.1) 

1-7. Science in General Education, 
conf., Basutoland, S. Africa. (Institute of 
Education, Univ. College of Pius XII, 
Basutoland) 

2-4. High-Resolution Nuclear Magnetic 
Resonance Spectroscopy, symp., Boulder, 
Colo. (M. T. Rogers, Dept. of Chemistry, 
Michigan State Univ., East Lansing) 

2-4. Structure of Solid Metallic Solu- 
tions, intern. colloquium, Orsay, France. 
(Prof. Guinier, National Scientific Re- 
search Center, 16 rue Pierre Curie, Paris 
5, France) 

2-5. International Federation of So- 
cieties of Cosmetic Chemists, London, 
England. (A. Herzka, Pressurized Pack- 
aging Consultants, Ltd., Ashbourne 
House, Alberon Gdns., London, N.W. 11) 

2-6. Biological Effects of Ionizing 
Radiation at the Molecular Level, symp., 
Brno, Czechoslovakia. (International 
Atomic Energy Agency, 11 Kaerntnerring, 
Vienna 1, Austria) 

2-6. Ionosphere, conf., London, Eng- 
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