
ducted in September 1978.7 A variety of surface 
truth measurements was made during this exercise 
to evaluate the data from all SEASAT instru­
ments. Surface ships, buoys, aircraft underftights, 
and one GEOS-3 pass were used. An example of 
the waveheight data is given in Fig. 7. A compari­
son of the on-board altimeter measurement with 
that of a somewhat more sophisticated ground 
processing algorithm (Fedor's) is also shown. The 
points asterisked were taken from a contour chart 
derived from surface measurements by the Navy's 

Fleet Numeric Weather Center for 1200Z on Sep­
tember 16, 1978, the date of the pass. Correlation 
of satellite data with surface measurements made 
at slightly different times and locations can result 
in occasional discrepancies because of the changing 
nature of the ocean processes. Nevertheless, 68 % 
of all waveheight comparisons (of which this figure 
is a small sample) differed by less than 0.5 m from 
the surface truth value for waveheights up to 4 m 
(the highest observed during GOASEX). This cor­
responds to the accuracy requirement allotted to 
the instrument alone. The single GEOS-3 data 
point provided further corroboration of the accur­
acy of the altimeter waveheight measurement. 

1SEASAT GLllf of Alaska W o rkshop R eport ( Draft ), J et Pro pul­
sion Labo rato ry Document 622-10 1 ( 1979 ) . 
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J. F. Bird, "Introduction to Spatial­
Temporal Aspects of Vision. 1. 
Achromatic Brightness," Vision 
Psychophysics Seminar, Johns 
Hopkins Hospital, Baltimore, 19 
Oct 1977. 

J. F. Bird, "Introduction to Spatial­
Temporal Aspects of Vision. II. 
The Visual Sensation Field," Vi­
sion Psychophysics Seminar, Johns 
Hopkins Hospital, Baltimore, 30 
Nov 1977. 
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D. W. Fox, "Changes in Eigenvalues 
of Relative Matrix Problems," Col­
loq. , Washington State Univ., 16 
Mar 1978. Also presented at Ari­
zona State Univ., 22 Mar 1978. 
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mology, Sarasota, Fla., 5 May 
1978. 
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L. W. Hunter, "Combustion of 
Poly (vinyl chloride) Studied by a 
Low Pressure Moving Wire Tech­
nique," Technical Meeting on 
Chemical and Physical Processes 
in Combustion, The Combustion 
Inst., Miami Beach, 29 Nov-l 
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L. W. Hunter, "Theoretical Models 
of Fire Tests on Electrical Cable 
Trays," Nuclear Regulatory Com­
mlSSlon Information Meeting, 
Washington, 11 Nov 1977. 

A. N. Jette and F. J. Adrian , "Theo­
retical Investigation of the Hyper­
fine-Structure Constants of the 

H-Center Using Valence-Bond 
Wave Function for the Halogen 
Molecule," International Conf. on 
Defects in Insulating Crystals, 
Gatlinburg, Tenn. , 9-14 Oct 1977. 

S. C . Jones, J. D. Colson, and P. 1. 
Grunberger, "A Simulator for the 
SEASAT-A Synthetic Aperture 
Radar Ground Support Network," 
International Telemetering Conf., 
Los Angeles, 14-16 Nov 1978. 
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tion ," U.S. Army Software Life 
Cycle Management (SLCM) 
Workshop, 21-23 Aug 1977. 
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1978. 

J. H. Manley, "Software Life Cycle 
Management: Dynamics Theory," 
Second Software Life Cycle Man­
agement Workshop, Atlanta, 20-
22 Aug 1978. 

J. H. Manley, "Structured Systems 
Management," AIlE Structured 
Systems Conf., San Francisco, 6 
Mar 1978. 

J. H. Manley, "The Human Side of 
Successful System Development," 
AIlE On-Line Systems Conf. , 
Washington, 8-10 Aug 1977. 

J. H. Manley, "Using the 'Right' 
Side of Your Brain in Computer 
Systems Engineering . . . or . . . 
Why Your Boss Doesn't Always 
Understand You," IEEE Com­
puter Society Meeting, Washing­
ton, D.C., Chapter, Bethesda, Md. , 
25 Apr 1978. 

R. A. Meyer and R. C. Benson 
(APL) and M. E. Zaruba and G. 
M. McKhann (JHMI) , "Cellular 
Autofluorescence-Is It Due to 
Flavins?" Automated Cytology 
Conf. , Schloss Elmau, West Ger­
many, 23-29 Apr 1978. 

R. A. Meyer (APL) and J. N. Camp­
bell and R. 11. LaMotte (JHMI) , 
"Sensitization of A-Delta Noci­
ceptive Afferents to Noxious Ra­
diant Heat Delivered to the 
Monkey Hand," Meeting, Society 
for Neuroscience, Anaheim, Calif., 
8 Nov 1977. 

R. A. Meyer and M. H. Friedman, 
"Simultaneous Measurement of 
Transport Properties of Cupro­
phan 150PM," Annual Conf. on 
Engineering in Medicine and Biol­
ogy, Los Angeles, 6 Nov 1977. 

L. Monchick, "An Asymptotic Solu­
tion to the Chemically Induced 
Dynamic Electron Polarization 
(CIDEP) Problem," Univ. Mary­
land Statistical Physics Seminar, 
College Park, Md ., 6 Sep 1977. 
Also presented at Colloq., Univ. 
Erlangen-NUrnberg, West Ger­
many, 30 Sep 1977. 

L. Monchick, "Some Recent Calcu­
lations on Helium HCI Colli­
sions," Colloq., Univ. Leiden, The 
Netherlands, 21 Sep 1977. 

L. Monchick, "Transport Properties 
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of Anisotropic Molecules," Max­
Planck Inst. for Physics and Max­
Planck Inst. for Fluid Dynamics, 
Munich and Gottingen, 25 and 27 
Oct 1977. 

K. Moorjani, "Amorphous Magne­
tism," Colloq. , The Johns Hopkins 
Univ., Baltimore, 20 Oct 1977. 

K. Moorjani, "Competing Exchange 
Interactions in Solids," Colloq. , 
Free University, Berlin, 5 Aug 
1977. 

K. Moorjani, "Disordered Magne­
tism," Colloq., Free University, 
Berlin, 20 Jul 1977. 

K. Moorjani, "Spin Glasses," Colloq., 
Free University, Berlin, 27 Jul 
1977. 

J. B. Oakes, "Educational Trends," 
Tutorial on the Practice of Clinical 
Engineering, Washington, 18-19 
Jan 1978. 

V. O'Brien, "Pulsatile Flow in Blood 
Vessels," Bioengineering Seminar, 
The Johns Hopkins Univ., Balti­
more, 7 Nov 1977. 

F. C. Paddison, C. S. Leffel, Jr., and 
W. J. Toth (APL) and R. S. P. 
Weissbrod (The Johns Hopkins 
Univ. , Metro Center ), "Direct Ap­
plications of Geothermal Energy 
in the Eastern United States and 
Estimates of Life Cycle Costs," 
AIlE Seminar, Washington, 31 
Oct 1978. 

J. P. Reilly and M. Cwiklewski, "A 
Realistic Case Analysis of Electric 
Field Induction on Vehicles near 
AC Transmission Lines," IEEE 
Canadian Conf. on Communica­
tions and Power, Montreal, 18- 20 
Oct 1978. 

J. C. W. Rogers, "Embedding Meth­
ods for the Solution of Free 
Boundary Problems," Colloq. , Na­
tional Bureau of Standards, 
Gaithersburg, Md., 8 Mar 1978. 

J. C. W. Rogers, "Embedding Tech­
niques for Free Boundary Prob­
lems," Univ. of Texas, Partial 
Differential Equations Seminar, 23 
Sep 1977. 

J . C. W. Rogers, "Energy Conserva­
tion and Turbulence for Water 
Waves," Partial Differential Equa­
tions Seminar, Univ. Wisconsin , 
Madison, 13 Oct 1977. 

J. C. W. Rogers, "Free Boundary 

Problems-An Overview," Vir­
ginia Polytechnic Inst. and State 
Univ. , Blacksburg, 14 Apr 1978. 

J. C. W. Rogers, "Generalized For­
mulation, Energy Conservation, 
and Turbulence for Hydrodynamic 
Flows," Colloq. , Univ. Maryland, 
Baltimore, 17 Feb 1978. 

J. C. W. Rogers, "Hadamard Stability 
and Turbulence for Water Waves," 
Applied Mathematics Colloq. and 
Partial Differential Equations Sem­
inar, Northwestern Univ. , 24 Oct 
1977. 

J. C. W. Rogers, "Incompressible 
Flows as a System of Conservation 
Laws with a Constraint," Applied 
Mathematics Seminar, Courant 
Inst. of Mathematical Sciences, 24 
Feb 1978. Also presented at Semi­
nar, Inst. de Recherche d'Informa­
tion et d'Automatique, Rocquen­
court, France, 11 May 1978. 

J. C. W. Rogers, "Methods Numeri­
ques pour l'Equations Hydrody­
namiques," Colloq., l'Ecole Poly­
technique, Lozere, France, 23 May 
1978. 

J. C. W. Rogers, "Methods for Com­
puting Non-Linear Water Waves," 
Inst. of H ydraulics Research Semi­
nar, Univ. Iowa, 28 Oct 1977. 

J. C. W. Rogers, "Numerical Solution 
of Free Boundary Problems by Ap­
proximation of Semigroups of 
Nonlinear Operators," Symp. on 
Moving Boundary Problems, Gat­
linburg, Tenn., 26-28 Sep 1977. 

1. C. W. Rogers, "Stability, Energy 
Conservation , and Turbulence for 
Water Waves," Seminar, Inst. de 
Recherche d'lnformation et d'Au­
tomatique, Rocquencourt , France, 
18 May 1978. 

J. C. W. Rogers, "Steady State of a 
Nonlinear Evolutionary Equa­
tion," Seminar, Inst. de Recherche 
d'lnformation et d'Automatique, 
Rocquencourt , France, 9 May 
1978. 

J . C. W. Rogers, "The Hydrody­
namic Free Boundary Problem, I 
and II," Physics Department Semi­
nar, Univ. Missouri, St. Louis, 20-
21 Oct 1977. 

J. C. W. Rogers, "Water Waves and 
Transomic Flows Expressed as 
Systems of Conservation Laws 
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with Constraints," Seminar, Inst. 
for Computer Applications to Sci­
ence and Engineering, Hampton, 
Va., 12 Dec 1977. 

N. Rubinstein and W. C. Caywood, 
"Standard Missile Boost Phase 
Vibration Environments Defined 
from Static Tests on the Mk 12 
Booster," AIAA / SAE 14th Joint 
Propulsion Conf., Las Vegas, Nev., 
25-27 Jul 1978. 

L. R. Scott, "Notation for Software 
Development," ACM Conf., 
Washington, 5 Dec 1978. 

W. Seamone (APL) and G. Schmeis­
ser, Jr. (The Johns Hopkins 
Univ.), "A Powered Medical 
Manipulator for the High Spinal 
Cord Injured Person," ASME 

Oct. 7- "Disordered Magnetism," by 
K. Moorjani, APL. 

Oct. 14-"Semiconductor Electrodes 
in the Electrochemical Conversion 
of Solar Energy," by H. Gerischer, 
Fritz-Haber Inst. 

Oct. 21-"Fluctuations of the Earth's 
Climate," by H. E. Landsberg, 
Univ. of Maryland. 

Oct. 28- "Hunting for Neutrinos 
Deep Under the Ocean," by M. M. 
Shapiro, Naval Research Labora­
tory. 

Nov. 4-"Amorphous Semiconduc­
tors," by D. Adler, Massachusetts 
Inst. of Technology. 

Nov. 11-"Sugar, Culture, and Power 
- An Anthropological View," by 
S. M. Minz, The Johns Hopkins 
Univ. 

Nov. 18-"The Role of Inexhaustible 
Energy Resources in Solving the 
Energy Crisis," by B. Miller, U.S. 
Department of Energy. 

Dec. 2-"Projecting Future Defense 
Capabilities," by N. R. Augustine, 
Martin Marietta Aerospace. 

Dec. 9-"The State of Academic 
Science," by B. R. Smith, Columbia 
University, and J. J. Karlesky, 
Franklin and Marshall College. 
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Annual Meeting, Atlanta, 27 Nov-
2 Dec 1977. 

V. G. Sigillito, "A Priori Inequalities 
and Boundary Value ~roblems," 
Colloq., Southern Methodist Univ. 
and Colorado School of Mines, 8 
and 20 Mar 1978. 

W. J . Toth, "Geothermal Energy in 
Agri-Business," Maryland State 
Planning Office Workshop, Salis­
bury, 14 Dec 1978. 

R. Turner and R. A. Murphy, "A 
Simulated High-Repetition-Rate 
TEA CO2 Laser," 30th Gaseous 
Electronics Conf., Palo Alto, 17-
21 Oct 1977. 

J. M. Whisnant and R. E. Jenkins, 
"The TIP Navy Navigation Satel­
lite and Its Onboard Computer 

APL COLLOQUIA 
October 1977-December 1978 

Dec. 16-"Basic Left-Right Sym­
metry in Nature: Its Implication 
for Atomic Parity and Electron­
Positron Colliding Experiments," 
by J. C. Pati, Univ. of Maryland. 

Jan. 6- "Has the Sun a Companion 
Star?" by E. R. Harrison, Univ. of 
Massachusetts. 

Jan. 27-"Ultrahigh Power Micro­
wave Pulses from Intense Rela­
tivistic Electron Beams," by V. L. 
Granatstein, Naval Research Lab­
oratory. 

Feb. 3-"A New Encryption Meth­
od," by R. L. Rivest, Massachusetts 
Inst. of Technology. 

Feb. JO-"Optimal Energy Paths," 
by W. M. Brown, Hudson Inst. 

Feb. 17-"The Crime of Claudius 
Ptolemy," by R. R. Newton, APL. 

Feb. 24- "Earthquake Prediction," 
by R. M. Hamilton, U.S. Geo­
logical Survey. 

Mar. 3- "The Search for Extrater­
restrial Intelligence," by B. M. 
Zuckerman, Univ. of Maryland. 

Mar. 10- "Converting Scientific Fact 
into Legal Evidence," by V. Bran­
nigan, Univ. of Maryland. 

Mar. 17-"Electromagnetic Radia­
tion: Its Impact on Biology and 

System," IEEE Position Location 
and Navigation Symp., San Diego, 
6-9 Nov 1978. 

R. D. Zwickl, S. M. Krimigis, R. E. 
Gold, and E. C. Roelof (APL) and 
T. P. Armstrong (Univ. Kansas), 
"Observations of Enhanced Abun­
dances of He through Fe Nuclei 
during Solar Flare Events, 1972 to 
1976," 15th International Cosmic 
Ray Conf. , Plovdiv, Bulgaria, 13-
26 Aug 1977. 

R. D. Zwickl (APL) and W. R. Web­
ber (Univ. New Hampshire), "The 
Interplanetary Scattering Mean 
Free Path from 1 to 3 X 103 MV," 
15th International Cosmic Ray 
Conf., Plovdiv, Bulgaria, 13-26 
Aug 1977. 

on Technical Operations," by S. 
Koslov, APL. 

Mar. 24- "Relationships between 
R&D and Productivity I Economic 
Growth," by J. W. Kendrick, 
George Washington Univ. 

Mar. 31-"Some Paradoxes of Con­
firmation in Science," by P. Ach­
instein, The Johns Hopkins Univ. 

Apr. 7- "Gamma Ray Lines in Astro­
physics," by R. Ramaty, NASAl 
Goddard Space Flight Center. 

Apr. 14-"The Impossibility of Group 
Decisions," by C. R. Johnson, Univ. 
of Maryland. 

Apr. 21- "A Set of Questions on 
U.S. Military R&D: For What 
and How Much?" by F. A. Long, 
Cornell Univ. 

Apr. 28-"The Control of the In­
gestion of Calories in Feeding 
Behavior," by P. R. McHugh, The 
Johns Hopkins ·Univ. 

May 5-"Capturing the Sun's Heat 
for Future Use," by W. R. Powell, 
APL. 

May 12-"The Financial Realities 
of an Adequate Energy Supply," 
by J. Winger, Chase Manhattan 
Bank. 

May 19-"The Role of a Museum 
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in a Developing Country," by L 
Donley, Lamu Museum , Kenya. 

May 26- "Some Innovative Tech­
niques in Nondestructive Testing," 
by R. E. Green, Jr. , The Johns 
Hopkins Univ. 

June 2- "The Soaring Flight of 
Birds," by S. Corrsin, The Johns 
Hopkins Uillv. 

June 16-"Orangutans and Hominid 
Evolution," by B. Galdikas-Brin­
damour, L.S.B. Leaky Founda­
tion. 

Sept. 29- 'The Aurora Polaris: The 
Greatest Light Show on Earth," 
by T. A. Potemra, APL. 

P. G. Casner, E. J. McDevitt- Pre­
settable Rate Multiplier, No. 
4,072,904. 

R. E. FischeII- R echargeable Body 
Tissue Stimulator with Back-Up 
Battery and PlIlse Generator, No. 
4,096,866. 

J. B. Garrison , J . L. Queen, D. G. 
Grant- Hybrid Digital-Optical Ra­
dar Signal Processor, No. 4,087, 
815. 

J. F . Gulick-Random Scanning Re­
ceiver, No. 4,065,771. 
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Oct. 6- "Opportunities and Prob­
lems of Hydroelectric Develop­
ment at Existing Dams," by L. 
Gleason, Marine Hydroelectric 
Development Corp. 

Oct. 13- "The Evaluation of Ap­
plied Theoretical Concepts for 
Nondestructive Evaluation," by J . 
A. Krumhansl, National Science 
Foundation. 

Oct. 20- "Fixation of Radioactive 
Waste in High-Silica Glass," by 
J. H. Simmons, Catholic Univ. 

Oct. 27- "An Electronic Pan~reas 

for Diabetics," by W. J. Spencer, 
Sandia Labs. 

PATENTS 
July 1977-June 1978 

M. L. Hill- Method and Apparatlls 
for Equipotential Plane Detection, 
No. 4,091 ,326. 

M. L Hill- Method and Apparatus 
for Terrain Avoidance, No. 4,067, 
520. 

R. H. Lapp--A ntenna Line Scan Sys­
tem for Helicopter Wire Detection, 
No. 4,042,933. 

R. H. Lapp- Line Scan Radar A n­
tenna Using a Single Motor, No. 
4,041,500. 

J. H. Loveless- Prosthetic Load-Lift 

Nol'. 3- "Nuclear Magnetic Reso­
nance Zeugmatographic Imaging: 
Applications in Medicine," by P. 
C. Lauterbur, State Univ. of New 
York (Stony Brook). 

Nol'. IO- "Exploiting Unconven­
tional Plants as Resources in the 
1980s," by N. D . Vietmyer, Na­
tional Academy of Sciences. 

Dec. l - "Orbital Theory of the Ice 
Ages," by J. Imbrie, Brown Univ. 

Dec. 8-" Brain Tissue Interactions 
with Weak Electromagnetic 
Fields," by W. R. Adey, VA 
Hospital, Lorna Linda. 

Hook Locking Mechanism, No. 
4,074,367 . 

R. E. MiIIer- Monotrack Radar Re­
cording / Playback System, No. 
4,047,170. 

E. F. Osborne-Carrier-Modulated 
Coherency Monitoring System, No. 
4,048 ,563. 

W. Seamone-Powered Wheel Chair, 
No. 4,050,533 . 

W. Seamone, J. H. Loveless- Pros­
thetic Joint Lock and Cable Mech­
anism, No. 4,067,070. 

APL Technical Digest 



WITH THE AUTHORS 

C. C. Kilgus obtained the B.S. de­
gree in electrical engineering from 
Drexel Institute of Technology in 
1964 and M.S.E. and Ph.D. degrees 
from The Johns Hopkins University 
in 1968 and 1971, respectively. He 
joined APL in 1964 and became a 
member of the Principal Professional 
Staff in 1976. He is currently work­
ing on the staff of the Space Depart­
ment Head as a specialist in digital 
communications, space communica­
tions systems, remote sensing, and 

Volume 16, Number 3 

antennas. He served on several work­
ing groups and system design teams 
in the system definition phase of 
SEASAT-A and as APL SEASAT-A 
Program Manager. Dr. Kilgus is cur­
rently active in defining the National 
Oceanic Satellite System (NOSS), 
the operational follow-on to the ex­
perimental SEASA T spacecraft. He is 
a member of Tau Beta Pi, Eta Kappa 
Nu, Sigma Xi, and the Institute of 
Electrical and Electronics Engineers. 

J. L. MacArthur has contributed 
two previous articles to the Digest: 
"Digital Pulse Compression Radar 
Receiver" in Vol. 9, No.4 (March­
April 1967) and "Automatic Detec­
tion and Tracking for the San Fran­
cisco Vessel Traffic System" in Vol. 
13, No.1 (January-March 1974). 
He was born in Columbus, Ohio and 
received the B.E.E. degree from The 
Catholic University of America and 
the M.S. in electrical engineering 
from the University of Maryland. He 
was employed by APL in 1957 as a 
specialist in electronic circuit design 
and analysis and signal detection 
theory after working for Philco 

Corp., U.S. Electronic Corp., and 
Honeywell Regulator Co. Since that 
time, Mr. MacArthur has been in­
volved in designing and developing 
improvements to Navy search and 
tracking radars and in implement;ng 
automatic detection and tracking sys­
tems for shipboard use and as part of 
the U.S. Coast Guard Vessel Traffic 
System. He joined the Space Depart­
ment in 1974 and was Project Sci­
entist for the SEASA T Radar Alti­
meter Program. 

25 


