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A Catalog System for 
Remote-Sensing Data 
The manual card system effectively fulfills its purpose. 

INTHODUCTION years. The systenl reported herein is basi- 

I N  THE decade varioLls researcl, cally designed for low-altitude (about 10,000 

at the university ~i~~~~~~~~ at Madison ft or less) i~nagery l)ut has the capability of 

have tho,lsal,ds of low-altitude being adapted for any altitude imagery. This 

(about 10,000 ft or less) aerial photographs, Practical System for Cataloging, Indexing, 

hundreds of feet of therlnal-scanning data, and Retrieval of Remote Sensing Data con- 

hundreds of simultaneously taken ground- sists of: 

truth water samples, and several hundred A card catalog, 
feet of high-altitude (over 40,000 ft) photo- A site-index-map, and 
graphs obtained by RB-57 aircraft and very Site-index-file; Industry-index-file; 
high-altitude (several hundred miles) Earth Project-index-file; and Catalog cards. 

ABSTRACT The Interdisciplinary Remote Sensing Group at the Univer- 
sity of Wisconsin has been laboring long to make remote sensing a 
workable tool for environmental monitoring especially as related to 
water quality. For remote sensing to  be a useful tool three things are 
necessary. Firstly, the correct hardware must be available and prop- 
erly used to obtain the imagery and support data; secondly, this 
imagery and data must be systematically indexed, filed, and retrieved 
to  be of use; and thirdly, all this remote-sensing imagery and data 
must be properly analyzed before it is of real use. This paper focuses 
on the second factor and describes a practical, workable system for 
cataloging, indexing, filing, and retrieving remote-sensing data. The 
system is specialized enough to cover scientific remote-sensing needs, 
but  is practical and siinple enough to be operated cind used by  conzjen- 
tional library techniques without undue modificcitioiz. 

Resources Technology Satellite (ERTS) imag- 
ery. There has also been an accumulation of 
such documents as flight-logs, ground-truth 
and research reports which contain raw data 
and are not available from conventional lib- 
raries. It is imperative that all these data be 
cataloged, indexed, and filed in such a man- 
ner that the data can be used. 

In an effort to solve this cataloging, index- 
ing, and retrieval problem, various tech- 
niques have evolved over the past several 

*Paper condensed from Dr. Singh's doctoral 
thesis. Project supported by NASA office of Uni- 
versity Affairs, Grant No. NGL 50-002-127, for 
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The card catalog is not entirely unlike card 
catalogs used for library books that the user 
utilizes to get access to the data he needs. 
This technique can be adaptedby any agency 
or library utilizing remote-sensing data with 
a minimum of special effort and knowledge 
on the part of the librarian. 

Organizations handling large volumes or 
remote-sensing data, such as NASA'S Earth Re- 
sources Research Data Facility (ERRDF) at the 
Johnson Spacecraft Center, Houston, Texas, 
and the Earth Resources Observations Sys- 
tem (EROS) Data Center, Sioux Falls, South 
Dakota, have developed highly sophisticated 



computer retrieval systems. Also centers like 
the Laboratory for the Application of Remote 
Sensing (LARS) at Purdue University, West 
Lafayette, Indiana, and the Environmental 
Research Institute of Michigan (formerly the 
Willow Run Laboratories), Ann Arbor, 
Michigan, have cataloging systems which 
satisfy their own user demands but are not 
universal and econo~nical for user demands 
or adoption by other agencies. For detailed 
discussion of their systems, (as they existed 
until 1972) refer to Chapter 5, Singh'. 

The University of Wisconsin Civil En- 
gineering Department had accumuIated sev- 
eral thousand 35-mni slides and a large 
number of 9 x 9-inch prints since 1965 and 
was facing the problem of misfiling and mis- 
placing them. As a first step in solving this 
misplacing and misfiling problem, two 
35-mm bulk cameras were used which could 
accommodate up to 30 ft of 35-mm film. These 
cameras were in effect airborne ~nicrofil~n 
cameras and the resulting film was 35-mm 
microfilm which could be viewed on conven- 
tional 35-mm microfilm viewers. 

The proble~n of misplacing a single frame 
was again solved with the bulk film roll. But it 
was evident that the  traditional library 
methods were not appropriate for cataloging 
slides, microfilms, thermal and other forms of 
imagery because irnagery is a pictorial rep- 
resentation of facts which should be de- 
scribed in specific terms. It was, therefore, 
suggested that a suitable cataloging and in- 
dexing system should be built which would 
be more responsive to the interests and needs 
of most users of the remote-sensing data. 

THE RATIONALE 

In libraries books are ordinarily cataloged 
by author, title and subject, and are accessi- 
ble accordingly. The usual access points are 
not available for raw remote-sensing data. 
(Access point in a file is defined as the term 
that permits easy access to a specific item in a 
collection for the purpose of retrieval.) 

For retrieving any kind of data which may 
incIude imagery, flight-logs, ground-truth 
and research reports containing raw data, 
books, publications, periodicals, maps, 
charts, diagrams, gems or other collections, 
the cataloging system should be systematic 
for quick retrieval. The rationale for retriev- 
ing remote sensing data should be based on 
choosing the proper kind of access point(s) 
that permit quick retrieval and be economi- 
cally practical. The remote-sensing data 
could be made accessible under any one, 

more than one, or under all of the following 
six access points: 

Location, 
Subject, 
Industry, 
Latitude and longitude, 
Project or mission, or 
Technical data. 

A discussion on the suitability of the most 
appropriate access point follows. 

ACCESS BY LOCATION 

Location has been considered as one of the 
best access points for cataloging the remote- 
sensing data. Location could b e  divided 
into four categories as: 

Political name, 
Geographical name, 
Quasi political name, ano 
Popular name. 

Four different ways are chosen to record 
this information. It is recommended that the 
sequence and punctuations listed (Fig. 1) 
should be followed carefully in order to make 
the system meaningful. Each ofthe four lines 
in the location box are assigned for specific 
inforination which nlust be  written in its 
proper place, upper right. 

ACCESS 81 bUBJECT 

Subject categories like 13iologica1, Geolog- 
ical, Oceanog~aphic, etc., are too broad to b e  
meaningful for cataloging remote-sensing 
data. An image  nay be seen from different 
subject viewpoints by different researchers. 
I t  was, therefore, decided to avoid cataloging 
under  subiect headinns which not onlv 
would req;ire a scientigc evaluation of thk 
imagery by the cataloger, but would Iimit the 
usefulness of the imagery to a particular sub- 
ject. 

ACCESS BY INDUSTRY 

Industry has been chosen as the next best 
access point. It must b e  made clear that this is 
possible for low-altitude imagery (10,000 ft or 
less). For medium-altitude (10,000 ft to 
40,000 ft) imagery, it may still be possible to 
identify industries and catalog the imagery 
accordingly. For high-altitude (over 40,000 
ft) and very high-altitude (several hundred 
miles) imagery, location is the best accesa 
point. In such instances location may either 
be defined by political or geographical name, 
or by latitude a d  longitude. 

Three attributes have been chosen to de- 
scribe an industry: 

Industry or Product; 
Ownership; and 
Method. 
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CALL NO. 

S I T E  # LOCATION 

a p e r n a l ~ ~ e n a s h r r %  ,.II,~..I -. st.,.. K&h-&+,dr 

~.'-,oll..r.l lu r?*lA.,..l m u .  St.,.). 

I lDUSTRY 
,.,,U", "".. s u e .  - ..,.I.* I-. 

5-T- fa: 
I.&.." ., Pr.drr.8 DI..*.l,l LIM # PROJECT 

AERIAL SHOTS MICROSCOPIC SHOTS D UNDERWATER SHOTS 
GROUND SHOTS LABORATORY SHOTS OTHER SHOTS 

TITLE - STATIM ENT 

TECHNICAL DATA 

FLIGtlT ALTITUDE: 1000 & TME: 98/ l  I A has. I 
C A I . I E P A : ~  Nlkmb3 3 s m m  FDCAL L E K T H :  So mm 

SCAIWLR: P R T -  5 SENSOU:LI - RS - 3 1 0  GROUND TRUTH:  YES^ NO 0 

PLATITUDE: N 4 4  -45- ~ O L O N G I T U D E :  W 0 8 8 -  0 8 9  

L- 
FIG. 1. Sample worksheet for access 1,y loc:ltio~l 

Examples ofa few sample entries are listed in imagery, would be  uneconomical, but for 
Table 1. Blanks are provided for unavailable high- and very high-altitude imagery (over 
or doubtft~l information. 40,000 ft), latitude and longitude of frames, or 

groups of frames, could be considered as ac- 
ACCESS BY LATITUDE AND LONGITUDE ces4 pointy. CRTS and RB-57 aircraft i~uagerv 

To determine latitude and longitude of could, therefore, l,e cataloged under latitude 
each frame or group offmmec for low-altitude and longitude as access points. 
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TABLE 1. EXAMPLES OF ACCESS BY INDUSTRY 

ENGINEERING, 1974 

document in the system and will be discus- 
sed later. 

Industry or Product Owner.~lzip Method 
FLIGHT LOG 

1 Power Plant 

2 Paper Mill 
3 Agriculture 
4 Land Form 
5 Water Bodies 

et cetera. 

Madison Gas Thernlal 
& Electric 
American Can 

Farming 

It was decided that a lo latitude and lo 
longitude (hereafter referred to as lo square) 
should be recorded in the Technical Data box 
as limiting 1" square for the imagery. If the 
coverage falls in more than one lo square, 
each lo square should be recorded. 

The latitude should be recorded after the 
letter N for northern and S for southern 
hemisphere in two-digit numbers, and the 
longitude should be recorded in three-digit 
numbers after the letter E for east and W for 
west of the Greenwich Meridian. For exam- 
ple:  l o  L A T I T U D E ,  N44-45; l o  LON-  
Gl'I'UDE, W088-089. 

ACCESS BY PROJECT OR MISSION 

Project or mission as an access point would 
limit the use of the imagery to specific users 
and as such it has not been considered as an 
access point. 

ACCESS BY TECHNICAL DATA 

From analysis of user requests it was found 
that a request for data was seldom referred to 
its technical information. After critical evalu- 
ation it was decided not to use technical data 
as an access point. 

THE DESIGNED SYSTEM 

The system described herein is designed 
for retrieval of remote-sensing data which 
include imagery, magnetic tapes, flight logs, 
maps, ground-truth reports and research re- 
ports containing raw data; and it makes provi- 
sion for inclusion of other pertinent informa- 
tion. The primary features of the system are: 

A card catalog 
A site-index-map; and 
Site-index-file; Industry-index-file; 
Project-index-file; and Catalog cards. 

For systematic cataloging of any collection 
the cataloger usually completes a form called 
a Worksheet for a new document. This infor- 
mation describes the item and is subse- 
quently used for preparing the catalog card. 
The worksheet thus becomes an important 

A flight crew invariably maintains a flight 
log at the time of data acquisition. In some 
instances (9 x 9-inch or ERTS imagery) the 
technical information is automatically re- 
corded on each frame. The flight log and the 
recorded information on the imagery is ex- 
tremely helpful to the cataloger in complet- 
ing a worksheet. A suggested flight-log form 
is shown in Figure 2. 

THE WORKSHEET 

Out of several designs, the worksheet 
shown in Figure 1 was considered to be very 
effective for transferring most of the informa- 
tion from the flight log and imagery to the 
worksheet and subsequently onto the catalog 
card. 

The Call Nui-rzber. The format of the call 
number used in the system is designed to 
identify the format, the generation, the type 
and the date of imagery or the related flight- 
logs, maps, ground-truth, and research re- 
ports which contain raw data and are not a- 
vailable from conventional libraries. 

The format of the call number has a nine- 
digit field which is followed by a seven-digit 
field on the second line for the date of imag- 
ery or documentation. The first field of call 
number is a triple letter code which iden- 
tifies the specific data type. Figure 3 is an 
example of a call number. 

Image Format. Image format is identified 
by the first upper-case alpha letter and non- 
imagery documents by the first n ine 
numerics. The code for the image format is 
shown in Table 2. The code ofTable 2 would 
cover any imagery or related reports contain- 
ing raw data for cataloging purposes. 

Original or Duplicate. The second alpha 
digit identifies original or duplicate imagery 
and its generation, i.e., first, second, third, 
etc. (Table 3) .  

Image Type.  The third alpha digit iden- 
tifies the image type. Imagery of various 
bands, such as bands 1 through 8 in ERTS 

imagery, will be  identified by first nine 
numerics. (Table 4). Any image format can be 
accommodated by this code which has many 
open spaces for future additions. Note that 
the alpha letters I and 0 are omitted to avoid 
ambiguity and debugging later. 

Shelf or Index Number. This five-digit file, 
shelf, or index number in the second field is 
used to indicate the sequential acquisition of 
the data. For each different format, separate 
sets of sequential numbers are assigned. For 
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example, AFE-00015 is for the 15th roll of 
microfilm, and CFE-00015 is the call number 
for the 15th file of 35-mm slides, etc. 

Research requirements may demand cut- 
ting of a roll of film. In such instances, deci- 
mal numbers in hundredths are used after the 
shelf or index number in order to identify 
each different piece of film. For example: 

DDG-00046.01 
06 APR 72 
DDG-00046.02 
07 APR 72. 

Date of Photography or Documentation. 
The third field is of seven digits and refers to 
the date of imagery or documentation. The 
first two spaces are for the numerical date, the 
middle three spaces for alpha letters of the 
month, and the last two spaces for the year. 

For imagery taken on more than one date or 
over two months, slashes are used, such as: 

1311 6 AUG 71 or 29/01 FEBIMAR 72. 
The field width here increases to 10 or 14 

digits. 
Site Number and Site-lndex-Map. For the 

PROJECT : DATE: 

OBSBRVSR/CAIIER~RAN: FLIGAT NO. : 

ILEcoBDER: P I m :  

AIRCBIm: 

LOCATION : 

c ~ n a u :  ~ C A L  L E N ~ H :  

SCANNEB: SDISOB: 

(IPHM E Q U I m E m :  

TAKE O W  TIME: LANDIN0 TIME: 

P I U  TIPB COLOR I 35 JI OHBR 
& POIUIAT: 

COWB IR 1- 70 rn 

THEaML f- 9 . ~ 9 .  

orsm f- 7.~7.  

FLIGKT P U N :  

mom 

FIG. 2. Suggested flight log form. 

1. Image Format 

I I 
2. Original  o r  Duplicate 

I I , 3 .  Image Type 

4. Shelf o r  Index Number 111 1 
A F E - 0 0 8 0 5  

1 2  A U G  7 1  
1 

5. Date of Photography o r  Documentation 

FIG. 3. Example of a call number. 
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Z Updefined Format 
A 35-mm Microfilm 
B 35-mm Step Wedge Film 
C 35-mm Slides 
D 70-mm Roll Film (nonphotographic- 

Thermal etc.) 

E 70-mm Roll Film (photographic- 
Hasselblad etc.) 

F 70-mm Frames 
G (Open) 
H 35-mm Calibration Film 
1 (Open) 
K 16-mm Cassettes 
L 16-mm Microfilm 
M 9.5-inch Roll Film 
N 9 x 9-inch Frames 
P 7.5-inch Roll Film 
Q 7 x 7-inch Frames 

Microfiche 
(Open) 
Magnetic Tape 
(Open) 
(Open) 

(Open) 

(Open) 
(Open) 
Site Maps 
(Open) 
(Open) 
(Open) 
(Open) 
(Open) 
Progress Report 
Inflight Records 
Miscellaneous/ 
Undefined 

purpose of maintaining a records of the sites 
flown and recorded in the location box of 
worksheet (No. 004 as in Figurel), a Site- 
Index-Map (Figure 4) is prepared on which 
the sites are marked and are given a three- 
digit number. The site-index-map thus be- 
comes a useful index to the user, informing 
him on the availability of data reference in 
the card catalog. A list and explanation of site 
numbers is kept in the site-index-file and a 
card catalog is also maintained. A sample 
entry from the site-index-file is: 

014 Snake Lake (Lincoln County ,  Wiscon- 
sin). 
It must be noted that site numbers are as- 

5-inch cards as shown in Figure 5. For the 
purpose of cross-referencing, added entry 
cards are typed with their main entry heading 
obtained by first switching entries in the lo- 
cation box and then by switching places of 
industry and location boxes. In Figure 6, six 
such cross-referencing cards are shown, 
which are typed for the same card shown in 
Figure 5. In order to trace the number of 
cards for a particular image, tracer headings 
are typed at the bottom of each set of cards. 

The cards are alphabetized for the main 
entry heading only and are arranged 
chronologically for keeping the latest date 
first. 

TABLE 3. CODE FOR THE SECOND ALPHA LETTER IN FIRST FIELD 

Z Unknown Generation G Duplicate Third 

F First Order or Original 
Generation 

H Duplicate Fourth 
1ma ery or ~ocuments Generation 

D ~ u 8 i c a t e  First Generation J Duplicate Fifth 
Generation 

E Duplicate Second Generation 

signed to relatively large areas and not to For uniformity of the catalog cards, Elite 
individual frames. A list of site numbers for type shown in Sample card in Figure 5 is 
the fifty states in the USA and a partial list of recommended. It is considered that if the 
counties in the state of Wisconsin iq given in spacings and blanks shown in the sample 
Appendiv A. card are followed, the card catalog file would 

have a pleasing appearance. 
Coiztiizuation Card. If all the infbrmation 

THE CARD CATALOG cannot be typed on one card, a continuation 
Type and Format. Most of the information card is recommended. The words (CONTD) 

recorded 011 the worksheet is typed on 3 x and(CARD 2) should be typed at the bottom- 
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TABLE 4. CODE FOR THIRD ALPHA LETTER OR NUMERIC FOR IMAGE 
TYPE IN FIRST FIELD 

Z Undefined Type M Digital Tapes 
A Agfachrome Imagery N Analog Tapes 
B Black & White (Negative) P Radar 
C Black & White (Diapos~t~ve)  Q (Open) 
D Digicolor Imagery R Color Iufrared 
E Ektachrome Imagery S Black-&-Wh~te 

Infrared 
F Color Prints T (Open) 
G Black-&-White Prints U (Open) 
H Anscochrome Imagery V (Open) 
J Kodachrome Imagery W (Open) 
K (Open) X (Open) 
L (Open) Y (Open) 

RBV Spectral Band No. 1 (Code 1) ,475-.575 microtls 
RBV Spectral Band No. 2 (Code 2) .580-,680 n ~ i c ~ o n s  
RBV Spectral Band No. 3 (Code 3) ,690-,830 microns 
MSS Spectral Band No. 1 (Code 4) .5--.6 nucrons 
MSS Spectral Band No 2 (Code 5) .&.7 microns 
MSS Spectral Band No. 3 (Code 6) .7-.8 micror~r 
MSS Spectral Band No. 4 (Code 7) .8--1.1 trilctons 
MSS Spectral Band No. 5 (Code 8) 10.&12 6 nnclons 

(ERTS B ONLY) 
Undefined 

- - 

SITE N o .  SITE SITE N o .  SITE 

ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOlS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 

MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 

right corller of' the first Card at  the top SITE-INDEX, I N D U b T R Y - I N D E X ,  A N D  PROJEC1-IhDEX 

right corner  of t h e  second card, respectively. FILES AND CARDS 

T h e  comple te  cal l  n u m b e r  a n d  t h e  m a i n  A s i t e - Index-F~le  should  b e  maintained 
entry heading mus t  b e  typed on  CARD 2. An a n d  t h e  entry should b e  typed  on 3 x 5-inch 
example is  shown in Figure 7. card. 
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INDEX - MAP 

FIG. 4. Example of a site index map 

An Industry-Index-File serves as a guide to 
the  cataloger and should b e  updated 
whenever a new industrv is to be cited in the 
worksheet. 

To keep track of projects for which data 
have been cataloged, a Project-Index-File 
should be maintained. These projects should 
be assigned three-digit sequential numbers. 
Imagery not pertaining to any specific project 
is given project No. 098 Miscelluneous, and 
those obtained for more than two projects are 
assigned project No. 099 Multiple to indicate 
that the imagery was at the request of, or for 
the use of, more than two groups of investiga- 
tors at the time of planning the flight. 

The information from these files is typed 
on 3 x 5-inch cards which are alphabetized 
and are retained by the cataloger. Reference 

4 for these file entries is applied at the Uni- 
versity of Wisconsin Remote Sensing Data 
Center and ERTS Browse File. 

CHECK-OUT PROCEDURE 

Imagery or document intended for check- 
out must be  signed out on a check-out card. 
The check-out card used in the Remote Sens- 
ing Data Center and ERTS Browse File at the 
University of Wisconsin is shown in Figure 8. 

ERTS IMAGERY 

On July 23, 1972, NASA launched the first of 
a series of experimental Earth Resources 
Technology Satellites into a sun- 
synchronous polar orbit around the earth to 
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Main En t ry  Heading 
(Locat ion)  T i t l e  S ta t ement  
--T-- I 7 

I I I I 
AFE-00836 004 NEENAHIMENASHA t o  Kimberly,  Wisconsin.  
AFR-00836 James I s l andIFox  Rive r  (Wisconsin) .  I / 

020 NCAR 
Sensor:  T I  RS-310; PRT-5 

1000' 2 Nikons Time: 9AIllA h r s .  

Sewage Treatment  P l a n t  n e a r  James I s l a n d  
and Kimberly-Clark Paper  M i l l  o n  Fox 

: Kimberly-Clark : 

River :  NeenahIMenasha t o  Kimberly, Wis. 

Sewage Treatment  P l a n t :  
Paper  M i l l  

Frames : Ekta 5257: 73; Color-IR 2443: 73. 
F l i g h t  118 N44-45lW088-089 
D-10782-E, D-10789-R 6 D-10700-C 
1.Neenah. 2.Kimberly. 3.James Is. 4.Sewage 
Tr. P1. 5 .Paper  M i l l .  6 .Fox Rive r .  

/1 , 

I 
P r o j e c t  
I I  
Trac ings  Lab Process ing  Nos. Techn ica l  Da ta  

FIG. 5. Type and format data on a 3 x 5-inch card 

m - 0 0 8 3 6  004 NEW\H MMASHA t o  Kimberly, Wisconsin. 
AER-00836 box River (Wisconsin). 

yi,";: Sevage Treatsrnt Plant near J a m s  I s l e d  
and Kimberly-Clark Paper Mill on Fox 
River: Neenah/Menasha t o  Kimberly, Wis. 

Senage lk-eatmnt Plant: 
Paper Mill : Kimberly-Clark : 

020 NCAR Sensor: TI RS-310; PRT-5 
1000' 2 Nikons Tim: 9 ~ / l l A  hrs. 
Frames: Ekta 5257: 73; Color-IR 2443: 73. 
Fl ight  $18 N44-45/W088-1%9 
D-10782-E, D-1489-R & D-107W-C. 
1.leen.h. 2.Kimberly. )..lama Is .  4.Serage 
h. P1. 5.Papr  Kl. 6 . ~ 0 ~  River. 

m - m 3 6  FOX RIVFR Jama  Island (uisconsin). 
AFR-00836 004 NrrmLsha t o  Kimberly, Wiaconain. 
Dm-w36 serage Treatmnt Plant near Jama Island 
l7 SEP 71 and Kimberly-Clark P a p r  Mi11 on Fox 

Riwr:  Neenah/Menraha t o  Kimberly, Wis. 

Swage Treatmcnt Plant: 
Paper Mi11 : Kimberly-Cluk : 

020 NCAR Sensor: TI RS-310; PRT-5 
1000' 2 Nikons nmc: g ~ / l ~  bra. 
Framcs: Ekte 5257: 73; Color-IR 2443: 73. 
Flight #18 Nh4-45/~@8-C89 
D-10782-E, D-10789-R & D-10700-C 

l.leenah. 2.Kimberly. 3.~ames I s .  b.Se-e 
~ r .  P. 5. Paper m i = .  6.10~ River. 

-WE-03836 CK% KIMBERLY t o  NeeMh/Menasha, Wisconsin. 
AFR-03836 m l a n d / F / f  River (Wisconsin). 
DDC-00036 Sewage Treatment Plant near James Island 
l7 SEP 71 and Kimberly-Clark P a p r  Mill on POX 

River: Neenah/Menash. t o  Kimberly, Wis. 
W c  Treatment Plant: 
m p e r  Mill : Kimberly-Clark : 

CQO NCAR Sensor: T I  RS-310; PRT-5 
1000' 2 Nikona nm: 9 ~ / 1 1 ~  hrs. 
Rames: Fkta 5257: 73; Color-IR 2443: 73. 
~ i i g h t  $18 ~44-45/w088-089 
D-10782-E, D-1489-R k D-10700-C. 
1.NeeMh. 2.Kimberly. 3.J-s Is .  4.S-e 
h. ~ 1 .  5.Paper Mill. 6.Fox Riwr. 

Am-00836 JAMES ISLAND/Fox River (Wisconsin). 
AFR-00836 C& Neenah/Menasha t o  Kimberly, Wisconsin. ~~~~~~ S r i a e  Treatment Plant near James 1.1-d 

and Kimberly-Clark Paper Mill on Fox 
River: Neenah/~enasha t o  Kimberly, Wis. 

Se-e Treatment Plnnt : 
m p r  Mill : Kimberly-C1-k : 

AFE-0083 SmAGE TREnlhmTr M: : 
AFR-03836 P a p r  M i l l :  Kimberly-Clark : 
Dm-00036 Sevage Treatment Plant near J-s Island 
l7 SEP 7' and Kimberly-Clark P a p r  Mill on Fox 

Xiver: Nccnah/Menasha t o  Kimberly, Uis. 
004 Usenah/Menasha t o  Kimberly, Wisconsin. 

J m s  ~ s l a n d / ~ o x  River (Wisconsin). 

020 EAR 
1 W ' 2 Nikons 

Sensor: T I  RS-310; PRT-5 
T i e :  9~/11A hrs. 

Frames: Ekta 5257: 73; Color-IR 2&3: 73. 
Right $18 N4h-L5hl09@-@0 
D-lUl&-E, D-10789-R & D-107004. 

1.NeeMh. 2.Umberly. 3.Jamcs Is. 4.Se-e 
Tr. P1. 5.Pspr Mill 6. Fox River. 

AFT.-03836 PAPER ME.: ~Cimberly-Clark: 
APR-00836 Sewage Trestmnt Plant: : 
D~-00036  Sewage Treatment Plant near James Island 
l7 SEP 71 and Kimberly-Clark F a p r  Mill on Fox 

River: Neemh/Menash t o  Kimberly, Wis. 

004 Neenah/Menaaha t o  Kimberly, Wisconsin. 
J a e s  Islmd/Fox River (Wisconsin). 

CQO ncm Sensor: TI RS-310; WT-5 CQO EAR 
1000' 2 Nikona Time: 9A/11A hrs. 2Nikons Tim: 9A/11A hrs. 

Sensor: TI RS-310: PRT-5 

R-s: h t a  5257: 73; Color-IR 2 a 3 :  73. 
p l igh t  $18 ~4445/W088-089 

R-a: h t a  5257: 73 Color-IR 2443: 73. 

~-10782-E, D-10789-R & D-10700-C 
Plight $18 ~44-45/~088-089 
n-lo-187-r. n-lmRo-R k D-10700-C. 

1.menah. 2.Kimberly. 3.Jamea Is .  4.Serage 
h. PI. >.Paper Mill. 6 . ~ 0 ~  River. I 

- - - , -- -, - -. , . , . - . - 
1.neenah. 2.Kimberlv. 3. James I s .  4.Sew-• 
TI. P1. 5.Papr M i l l .  6. Fox River. 

FIG. 6. Typical cards for cross referencing. 
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AFE-00868 MUD W(E (~adisvn,  isc cons in), -- 
m-00868 0 2 8 ~ a d i s o n , ~ i s c o n s i n .  

*EF%-00063 
Aquatic Weed Growth and Land Form 

**m-00031 Studies near Mud Lake: Madison, 
YY+m-00031 Wisconsin. 18 JUL 72 

Sewage Treatment Plant : 
Petroleum: 
Land Form: 

016 Madison Area Lakes. 

MUD LAKE  adis is on,  isc cons in). 

3500'/3200' Nikon, Iiasselblad & Time: 13B hrs .  
Zeiss RMK 15/23. 

Color 5257: 13+92+55 frames. 
Super Day. 

Color-IR 2443: 18+56+52 frames. Stepwedge #BFE-OZ~; - - 
Wolor  5256: 17 frames. BFR-027. 

*B & W 2405: 8 frames. D l 1  0 ~43-44/~089-@0 
*+xColor-IR 8443: 5 frames. D l l &  

1.Madison. 2.Mud Lake. 3.Sewage Treatment Plant.  
4.Petroleum. 5.Land For 6.water Bodies. 

FIG. 7. Example of continuation card. 

provide information about natural resources. 
The first satellite is called ERTS-i and each 
scene covering 10,000 square nautical miles 
is imaged seven times: three images from the 
Return Beam Vidicon (RBV) and four images 
from the Mliltispectral Scanner ( ~ s s ) .  These 
sensors transmit bits of data through elec- 
tronic signals in different spectral bands, 
which are converted into photographic nega- 
tives at the Gocldard Space Flight Center in 
Greenbelt, Maryland. The raw data are either 
system-corrected images (bulk processed) 
and provided to the EROS Data Center in Sioux 
Falls, South Dakota in the form of 70-1nn1 
film, or scene-corrected ilnages (precision 
processed) and provided on 240-mm film at a 
scale of 1: 1,000,000. 

Cata log ing  o f  ERTS Imagery .  NASA 

provides a catalog of ERTS imagery. The ERTS 

frames also carry latitude and longitude ofthe 
principal point. These ~ ~ ~ s f r a m e s  should be 
referred in the card catalog by the states and 
should be filed in the file cabinets according 
to latitude and longitude. 

COMPUTER APPLICABILITY 

The manual card catalog and site-index- 
map system outlined above has the capability 
of providing all the information needed for 
switching to a computer retrieval system. 
Sooner or later, this may have to be done. 
Keeping in mind the NASA and EROS Data 
Center Codes for computer printouts (Singhl, 
pp. 37-38), it is proposed that the code for 
seven sort fields as shown below may be 
adapted as follows: 

Field 1. 2 spaces for Originating Agency. 
An arbitrary number 05 has been assigned 
to the University of Wisconsin Remote 
Sensing Data Center & ERTS Browse 
File. 
Field 2. 5 spaces for l o  Latitude. 
Field 3. 7 spaces for l o  Longitude. 
Field 4. 7 spaces for Day,  Montlz, Year of 
observation. 
Field 5.  11 spaces for Call Number out of 
which last 3 spaces for Decimal in Call 
Number. 
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CALL 110. /DATE: 
t AFE-00836 1 

DATE OUT 2014P4 73 DATE I N  I 

M E  R.s. S?&-K#L 
CI 

PllOIlE 608-263-4699 

N)l)RESS to42 W M F  BLDG. 

U N I .  UF W / S C  ON S/N MflDISON 

POSITION R e s e d  ASS- 

I 

FIG. 8. Examples oj 

Field 6. 3 spaces for Site Number. 
Field 7 .  3 spaces for Project Nurnher. 

I '  . 1 

i' check-out cal.ds. 

The manual card catalog system reported 
herein has proved that it will f ~ ~ l f i l l  the need 
for an effective cataloging and indexing sys- 
tem for remote-sensing data. It can be oper- 
ated by collventional library methods with- 
out the utilization of costly computers. Provi- 
sion has been made, however, for digitizing 
the system for computer retrieval by provid- 
ing suitable spacings for call number, loca- 
tion and project codes. Details for switching 
to automation have not been worked out for 
two reasons: (1) automated systenls already 
exist at institutions, such as ~ ~ s ~ a n d  EROS Data 
Center, which are handling huge amounts of 
data on an  international level, and which 
have government budget support; and (2) 
most institutions utilizing remote-sensing 
data have limited resources, and are only be- 
ginning to handle a substantial amount of 
data. More so, even t o  have an automated 

system, the basic require~llellt is to have the 
pertinent information in a systematic form, 
and the card catalog is the answer to this 
important requirement. 

Users of'the data facility at the University 
of Wisconsin, Madison have commended the 
system as excellent. The system has been 
tested and found that users can retrieve data 
within a few ~ninutes.  

SITE No. SITE 

549.01 
549.02 
549.03 
- 
- 

549.13 
- 
- 

549.21 
e t  cetera 

ADAMS County, Wisconsin. 
ASHLAND County, Wisconsin. 
BARRON County, Wisconsin. 

- 
DANE County, Wisconsin. 
- 
- 
MENOMONIE County, Wisconsin. 
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The  system has been acclaimed as a practi- 
cal solution to the present-day problem of 
remote-sensing data cataloging and retrieval 
by the participants at the Second Conference 
on Earth Resources Observation and Infor- 
mation Analysis System, hosted by the Uni- 
versity of Tennessee Space Institute in Tul- 
lahon~a,  Tennessee in March 1973, and by 
the  participants a t  the  Management and  
Utilizatioil of Remote Sensing Data Sym- 
posium, sponsored by the ASP, AGI, ~1AAand IEEE 

at Sioux Falls, South Dakota in October- 
November 1973. 

The authors are indebted to Dr. James L. 
Clapp, Director of Environmental Monitor- 
ing and Data Acquisition group (EMDAG) 
for criticisms and support; to Dr. Ralph W. 
Kiefer of t he  Civil & Environmental  En-  
gineering, and Dr. John J. Boll and Dr. James 
Krikelas of the Library School of the Univer- 
sity of Wisconsin, Madison, for useful criti- 
cisms in developing the system. Finally a 
word of deep appreciation to librarian Mrs. 
Barbara Kenny for maintaining the Remote 
Sensing Data Center for the system. Funds 
were provided from NASA's Grant No. NGL 
50-002-127. 
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Table 5 is a list of states and site numbers 
for the 50 states in the USA. These site num- 
bers are recommended for small-scale imag- 
ery as obtained by high-altitude RB-57 air- 
craft and spacecraft such as ERTS. 

Decimal numbers in hundreds are used 
after the state site number for listing counties 
alphabetically. An example for numbering 
counties in the State of Wisconsin is shown in 
Table 6. 
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