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ABSTRACT

A bibliography of papers dealing with various aspects of the determination of
principal points and of lens distortion has been prepared. An attempt was
made to obtain copies of all the included papers and cross-reference them.
The project was carried out in support of and as a background for the
revision of the ISPRS Commission I document "Recommended Procedures for
Calibrating Photogrammetric Cameras and for Related Optical Tests”. The
paper explains the bibliography program used and includes a sample consisting
of 23 entries.

INTRODUCTION

The "Recommended Procedures...” [Carman 1961] were developed in the years
following the Second World War under the leadership of Dr. L.E. Howlett, the
then president of ISP Commission I, with input from many different parties
concerned. They reflect advances made during this war in the development of
cameras for aerial photography. The document was adopted by the then
International Society of Photogrammetry at the 1960 Congress in London. A
major ammendment was made in 1972 with an addition dealing with MIF and OTF
measurements.

A review of section 2 "Calibration” was recently carried out based on
experiences in the U.S.A. and Canada [Tayman and Ziemann 1982}. This review
lead the author to a search for publications relevant to the development of
the "Recommended Procedures..."”. About one year ago, a change to a different
computer system within the National Research Council (NRC) resulted in the
availability of a bibliography program. NRC includes the Canadian Institute
for Scientific and Tehcnical Information with extensive holdings in, for
example, physics and engineering. A Photogrammetric Research Section was
formed at NRC in 1951.  This lead to the subscription to a variety of
photogrammetric journals. Thus, it could be expected that most desired
English—language publications could be located. In addition, many papers
published in other-language photogrammetric journals after 1951 and a good
selection of photogrammetric text books published after 1951 are available at
NRC.

The paper gives a short description of the most relevant features of the
bibliography program and presents a sample set of papers included in the
bibliography.

THE BIBLIOGRAPHY PROGRAMS PACKAGE

The used programs are under development in the Division of Physics of NRC.
The author is one of the first users. The biliography base program permits
the development of individual "menues"” in that the user 1is able, within
established general guidelines, to decide the kind of data to be entered, the
order of their entry in record fields and the naming of the fields. The data
are stored in the order of entry in a bibliography file, and the fields of
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Table 1 1 AU ¥ Author !Author(s)
4 00 S Title ITitle

7 00 S Format !Format of presentation (see RECORD 2}

2 00 S Journzl !Publication reference

9 DA S [iate IDate of mublication (yvwummedd - erometed)
0 00 § Mediz !Tuee of zvailable cory {see RECORD D)
300 K Kewword Kevword(s) o

100 § Landuade ILanguzge of spublication (see RECORD 4)
2 00 M Class, !Classificetion (cee RECORD 3)

§ 00 K Sunmary Abetract(s)

200 ¥ Notes !Netes .

5 00 % Aceuscds lAcauicition code {(wvmadd.1)

40058 Ne,ref» {Number of cited references

100 ¥ Point > iPoints to 2 cited reference by zceu.no.
S 00 M Point ¢ !This item is cited in (3ceu.no.)

4 OO # Loratlnn IStorage location (see RECORD &)

t 2 datzhase of shotodrammetric references

Dt SR e [ PN I KT, T T

PSS A i
[oy

N
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each record can be resorted prior to editing operations. Searches are

carried out on editing files. A header record contains all data needed by

the program. The header record can be individually formulated to meet the

user's needs. Table 1 shows as first record the header record chosen by the

author. It contains from left to right within each field

- a one-character field identification symbol

-~ the position of the field in the record after resorting for editing and
searching

- a two—-character symbol identifying the type of prompt desired during the

addition of records to the bibliography file

M or S to identify multiple use of a field identifier versus enforced

single use

a field name (see Table 3)

a field description

The order of fields in the header file determines the order in which data
will be prompted during entry when the bibliography program is used. Records
"2 to 6 (Table 2) show abbreviated symbols used by the another for the
contents of some fields in an effort to limit the overall record length.

RECORD 2

Table 2

Motze ! Foraat of precentation (if not an article)

4
Notes ! BOOK - Text, thesiss handbook: eic.
Notes + PROC - Froceedings of 2 conference: SHBPQSIU&? ete,
Notes ! NORM - Standards
Hetes + REPORT - Internally ~ublished resulis
Notes | MEET - Meeting notices
Motes + LECT - Lecture manuscrirts
Notee | PROP - Recearch sroroszls
Metes + [ORR - Corresrondense
Motes 3 LIST - Mailing listss etc,
Mates ! EBIRL - Ribliodrarhies
Hotes ¢ BROC - Techniral or szles brochuresy ete.
Notes 3 MAMUAL - Manuzlss user’s duidess etc.
Motee | CATAL - Catalogues
Yates 1 DATA - Euneerimental datz
Notes | NOTE - My notes
Mates § PAT - Pzients
Notes § SPEC - Seecifications
RECORD I
Metes | Media (if not 3 werox coey)
Notee ¢ 0 - Originzl Journzl or book cory
Motes R - Reerint
Notes ! P - Phatodrarhic rrint
Hotes +  § - Slide
Notes | \' - Yiewzrarh
Notes 7 M - Micrcfiche
Notes | F - Floepw disc
Matss 3 T - Madnetic tare
Notes V@i - Drawing




Table 2 prrpon g
(cont.)
Notes | Landuzde
Motes ¢+ E - English
Matee }  F - French
Notes ¢+ D - Germzn
Motes R - Russian
Notes '} J =~ Jarpanese
RECORD 3
Notes | Classification (n is 3 1- to 3-digit numbers L 2 letter)

4
¥
Notes ¢ UDCrenmeneninenenin - Univeres] decimsl clzssifiction
Notes ¢ CISTI-Lln.n-Ln ~ CISTI reference number

RECORD &

Motes § Storade location of item

Notes ¢ SHELF - On bookshelves {unseecified)

Motes 1 HOME - A% home

Notes § BINDiii - In specified binder

Motes © FANIQil - In srecified ranbox

Motes ! CARiiii - In srecified file cabinet drawer

Mates | 000 - Haven’t dot it wet (but zware it exists)
Hotes ? - Losts misrlaceds +4a

Hotes i ! - Loaned (zrrend borrower’s I,0.)

Notes

-

Tables 3 to 5 list the same record - the approved "Recommended Procedures...

in three different ways:

- as a record of a bibliography base file (Table 3)

- as a record of a bibliography prepared for editing (Table 4)
- as a record of a editing data set (Table 5)

Table 3 Author 3 Carmare P, D
Title } RKecommended Frocedures for Calibrating Photodrezametric Cameras and
For Related Opticzl Tects
Format | REPORT
Journal § Div, of Fhusicss MRC: Sert, 1944
Date § 1941
Hadia § R
Kewword | NRC Ortics
Kewword + ISP 1940 London
Kewword | Int.0r,
Lansuzgde | E
Mptes | fl?ﬂt sublisned in Int.4rch.Phot,12:P20t 4
© Notes | opn00143
ficau,cd, ¢ 019
No,ref, } 2
Point > 1 009
Location § CARLAN

AiCarszns P 0
KINRC Ortics
Table 5 ;\\E%Ei 5350 London
Tikecoumended Procedures for Calibrasting Photodrassetric Cameras and For Related
Oeticzl Tests
1017
FiCAB1401
'EFORT
11y, of Phusicss NRCy Sert, 1944
2610000

S g
el

4
v
0
I
+
+
+
+

-—K'::Jl n
:o....u-w

L E

Mifirst published in Int.Arch.Phot,13:Part 4
Nirn00143

»1021

7
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Table 4 RECORD 20

1 A} CermznsP. D

2 K1 NRC Detics

3 Ki ISP 19450 London

4 K1 Int.Or, . '
S T Recozmended Procedures for Calibrzting Photogrzemetric Camer2e 2nd For

Related Opticzl Teets

& 1 019

7 P! CARIAD]

8 Fi REFORT

2 Ji Div, of Physicss NRC: Sest, 1944

10 D¢ 19610000
11 ¥ R
2L E
13 Nt first eubliched in Int.Arch,FPhet,13:P2rt 4

14 N 00143
15 >t 009

16 70 3

The sequence of the fields in the record shown in Table 3 corresponds to the
sequence of entry, the sequence of the fields of other two records to that
defined in the header record (see Table . The sequence of the fields
should be chosen such that the fields appear in the sequence of frequency of
their use for searches. Editing the file as editing data set has proven to
be most efficient with the availability of an editor with keypad editing
functions. A routine 1is available as part of the bibliography program
package which permits ready conversion from a bibliography base file to an
editing data file and vice versa.

The bibliography program prompts for its functions which include amongst
others ADD, EXIT, FIND, KEY, MERGE, PRINT, PULL and SAVE. Most of these are
well described by their name. The search routine FIND can be used to locate
items by a combination of fields and character strings within fields. FIND
creates an auxiliary data file which can be SAVEd or PULLed for later use, or
MERGEd with another file. KEY can be used to alphabetically list all entries
a certain field with the frequency of their occurance. '

A SAMPLE SET

The FIND and SAVE routines were used to extract from the author's data base
all entries identified by the keywords "NRC Optics” and "“Int.Or." which
signify that the respective entry is a contribution to the subject area
"Interior Orientation” by an NRC staff member associated with optical
activities within NRC. The Photogrammetric Research Section does not
administratively full into this category. A full list of all pulled records
is given as Appendix. The entries were sorted into chronological order. The
original acquisition codes were replaced by 3-digit consecutive numbers to
increase the interpretability of the sample set. All papers in this set were
referenced by backward pointers (>: cited references) and forward pointers
(: use as a reference in a later paper). Backward and forward pointers are
being placed on all entries into the data base. An asterick behind the
number of references indicates that all references for this record have been
included into the data base.

The KEY routine identified the following authors in the sample set:

3 brownsh

A carpansr.dg
cortensfil.dih
crusete g
’.‘E‘.'iff!r:
Pisldsrin
azwlettslie
cickzon kb

L
2therss

fary
L T A = SV O T
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Brown, Carman, Field and Howlett are former NRC staff members, the others
appear in the selected records as co—authors only. The same routine
identifies the following key words and, as before, the frequency of their
occurance

¥¥% ENTRIES IN FIELD - Kewword - ¥%¥

2% int.or.

I isp 1952 washinston
2 izp 1954 stockholm
2 ise 1960 london

1 isp wg 1/2
23 nre aetics

Finally, the routine was used to check the cross referencing. It found 35
entries pointing either way.

E¥¥ ENTRIES IM FIELD - Point » - i¥1 ¥4k ENTRIES IN FIELD - Point £ - ¥§¥
2001 3003
1002 1004
4 003 2007
1004 1008
3005 1010
4 004 1011
1007 3012
6 009 2014
3 013 2013
3 014 1017
2021 UL
1022 14819

1007

g n2!

g 2l

4023
CONCLUSION

The features described for the short file presented in the Appendix apply for

the author's bibliography base file throughout. A bibliography with several

hundred entries of records related to the determination of the parameters

defining the geometric-optical performance of an aerial cameras and covering

items such as

- the definition of fiducial centre, principal point of autocollimation,
point of best symmetry and other "principal points”

~ the determination of equivalent, calibrated and back focal lengths and

- the determination of rotationally symmetrical and decentring Ilens
distortion

is available from the author at the following mailing address

Photogrammetric Research
National Research Council
M-36, Room 4 ,
Ottawa, Canada K1A OR6

It is intended to systematically extend the bibliography file by areas of
interest to the author such as film deformation, reseau photography, image
quality determination and specifications.
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