
INTERNATIONAL HYDROGRAPHIC

ORGANIZATION

ORGANISATION HYDROGRAPHIQUE

INTERNATIONALE

MONACO, 4-15 May 1992

A Symposium and Exhibition of Equipment of interest to all those involved in the
collection, manipulation and display of hydrographic and navigational information

will be held in Monaco, 11 to 15 May 1992, during the
XlVth International Hydrographic Conference.

The theme of the Symposium, on 11 and 12 May, will be :

" IHO FACES THE INKWRMATION AGE "

Although attendance at the business sessions of the Conference is restricted to official
delegations and approved observers, attendance at the Symposium and the Exhibition is
open to all those interested.

Further information on these events is available from :

The INTERNATIONAL HYDROCRAPHIC BUREAU
7, Avenue President J.F. Kennedy

B.P. 445, MC 98011 MONACO CEDEX
Telex : 479164 MC _ INHORG, Telefax : +33 93.25.20.03
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GPS WORLD expands the realm of what is possible
with GPS — in navigation, geodesy and surveying,
vehicle tracking, military operations, and other
applications.

Future issues will be filled with timely news,
discussions of innovations in GPS products and
technology, insightful commentary on GPS-related
policies and events, and, above all, practical articles
on cutting-edge applications of the Global
Positioning System presented in a visually exciting
format.

To begin your subscription to GPS WORLD, simply
complete and mail the form attached below. We will
begin your subscription with the next available issue.

Aster Publishing Corporation, U.S.A.
Unit 4E • Bridgegate Pavilion

The Pavilions • Chester Business Park
Wrexham Road • Chester CH4 9QH, UK

Telephone: +44(244)680 606
Telex: (0244) 680 097

Telefax: (0244) 680 094

• Y e s ! i wish to
receive each issue
of GPS WORLD.
• HELP US SERVE

YOU
To speed processing of your
order and to help us serve
you better, please answer the Coi
questions below.

Aster Publishing Corporation • Unit 4E • Bridgegate Pavilion • The Pavilions
Chester Business Pork • Chester CH4 9QH, UK

Please type or print clearly

What Is your organization's
primary business?
(Check one only)
• SURVEYING
D a . Land Surveying
• b. Hydrography
• c. Exploration
D d . Geodesy.

Photogrammetry,
Cartography

Q e. Construction/
Mining

• ENGINEERING
D f. Software
• g. Electronic
Oh . Electrical
D i- Civil
• k. Astronautic
Q I. Aeronautic —fc

• TRANSPORTATION V
Dm. Aviation ^ *
Dn . Trucking
Dp. Marine
Qq. Land Vehicle
• r. Space
• OTHER INDUSTRIES
• s. Utilities

D u. Industrial
Equipment

D v. University/College
Qw. Construction
D« . Computer
D y. Consulting
Q 1. Time and Frequency
02. Defense/Research Systems
• 3. Natural Resource/

Environmental Mgmt.
D4 . GIS/LIS

1
First Name Surname

Title

|
Company

Address (Street Address or Post Office Box)

1 1 |City

• ! year $117" " An equivalent of pounds sterling or Dutch guilders may be sent instead of United Stai
D 2 yeors $225" dollars. Price includes delivery of each issue in 3-14 days.
• 3 years $328'

Q Payment enclosed D Please invoice me • Please charge my • Visa D MasterCard D American Express

Signature

Phone Number.

What Is your organizational
affiliation?
(Check one only)
Qo. Private Corporation or

Company
Db. City/County Government
• c. State Governmen!
• d. Federal Government
De. Military
• f. Utility

BS: o t r "

3.

(Please specify)

Please check your title. If
applicable.
(Check one only)
D l . Owner, Partner
• 2. General Manager
• 3. Progrom Manager
D 4. System Analyst
• 5. Executive Director
0 6. President
C7. Chairman
• 8. Marketing Rep
Q9. Other

4. What Is your purchasing
authority?
(Check one only)
Q l . Authorize Expenditures
• 2. Specify Requirements
CD 3. Write Proposals/RFPs

(Please Specify)

(Ple specify)

MONEY-BACK GUARANTEE
If for any reason you're not completely

satisfied with GPS World, just let us
know, and we'll give you a full refund on all

unmailed issues.
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THE ROYAL INSTITUTE OF NAVIGATION

Aims and Objects

The objects of the Institute are to unite in one body those who are concerned with or who are interested
in navigation and to further its development. Navigation is conceived as applying to locomotion of all kinds
and is perceived as encompassing aspects of: command and control, psychology and zoology, operational
research, risk analysis, theoretical physics, operation in hostile environments, instrumentation, ergonomics,
financial planning and law as well as electronics, astronomy, mathematics, cartography and other subjects
traditionally associated with navigation.

The aims of the Institute are to encourage the creation and dissemination of knowledge through research
and development, to co-ordinate information from all the disciplines involved, to provide a forum in which
new ideas and new products can have the benefit of informed and professional scrutiny and to further
education and communication.

The Institute initiates conferences and symposia on specific subjects and has a programme of meetings at
which lectures are given and discussed. There are standing Study Groups which keep under constant review
pertinent aspects of navigation. The success of these Study Groups is crucially dependent on the active
involvement of members.

The Institute publishes The Journal of Navigation three times a year. It contains papers which have been
presented at meetings together with the ensuing discussion, other original papers, selected papers and
reports from Study Groups, and book reviews. The Institute also publishes Navigation News six times a year
which contains a full account of the Institute's proceedings and activities. This includes Branch News, a
record of current navigational work, a diary of events, topical articles, news about Membership and
advertising. A great deal of the Institute's work is international in character and is co-ordinated with that
of similar organizations in other countries. There are also active Branches throughout the United Kingdom.

Membership

There are five classes of Membership of the Institute:

(1) HONORARY MEMBERS: Distinguished persons upon whom the Council may see fit to confer an
honorary distinction.

(2) FELLOWS: Members, of at least three years' standing, holding certain qualifications laid down

in the by-laws; these qualifications include having made a contribution of value to navigation.

(3) MEMBERS : Persons over twenty-one years of age who satisfy the Council of their interest in
navigation.

(4) STUDENT MEMBERS : Persons under twenty-five years of age studying at a recognized school or
university with a view to making navigation, or an allied interest, their career.

(j) CORPORATE MEMBERS: Organizations such as universities, navigation schools, government
departments or companies, here and abroad, who are directly or indirectly interested in the science
of navigation. Corporate Members are entitled to send representatives to all Institute meetings and to
receive six copies of its publications. They are encouraged to take an active part in the Institute's work.
Applications should be sent by letter addressed to the Director.

Subscriptions

Annual subscriptions to the Institute are payable in advance as follows:
Members and Fellows £3^.00

Student Members £^.oo
Corporate Members £300.00

The Institute's financial year begins on 1 July. Members in any category who are elected after 1 January
in any year are only due for one half of their subscription until 1 July, when the full subscription for the
next year becomes due.

© 1992 The Royal Institute of Navigation
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THE JOURNAL OF

Navigation
VOLUME 45 NUMBER 1 JANUARY 1992
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In the Wake of Columbus 1
Robin Knox-Johnston

The Future Navigation of Small Craft Both at Sea and in the Air 13
David Page

ECDIS Sea Trials 19
J. A. Spaans

Quantitative Estimation of Secondary Surveillance Radar Information 26
D. J. A. Weeda, L. P. Ligthart, L. R. Nieuwkerk and D. C. M. van der Klein

The Accuracy and Coverage of Loran-C and of the Decca Navigator System - and
the Fallacy of Fixed Errors 36
David Last

The Avoidance of Collisions for Newtonian Bodies with Hidden Variables 52
B. D. Bramson

Radionavigation in the UK in World War II 60
Gp Capt F. C. Richardson

A Brief Description of the Major Second World War Navigational Aids 70
Brian Kendal

Collision and Grounding Risk Analysis for Ships Navigating in Confined Waters 80
Cornelis J. Wennink

European Studies to Investigate the Feasibility of using 1000 ft Vertical
Separation Minima above FL 290. Part II. Precision Radar Data Analysis and
Collision Risk Assessment 91
D. Harrison and G. Moek

The Development of Ship Collision Avoidance Automation 107
Zhao Jingsong, Wang Fengchen and Wu Zhao-lin

The Shortest Distance Between Two Nearly Antipodean Points on the Surface
of a Spheroid 114
R. Williams and J. E. Phythian

Optimal Position Estimate from a Stars Fix with Correlated Errors 126
C. de Wit

Assuring Punctual Arrival and Concomitant Economy of Fuel 134
Captain T. Fales

Some Ideas on Calculating Great Circle Sailings 136
Chung-hsing Chiang and An-yuang Tseng

The 'Two-Body Problem' at Sea 138
Mike Pepperday

'The Cocked Hat' 143
P. J. D. Gething
D. William Swift 143
The Author Replies: J. E. D. Williams 146

'The Weather of the 1979 Fastnet Yacht Race' 148

Reviews 149
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