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PREFACE . 
Th ma i 1 inc l uded i n h ' s volume h ve been designed ass ' s LARS S ' ns ruc ors as hey ui de students through the SYS Educa iona1 Pack ge e Al l 0 t he materials have be n up­ed f r om t h previous versi on to r e 1ect the changes rna e in Educ -tion 1 Package which coincided with the technical nges br ough bout by pu ting LARSYS Version 3 . 1 "on lin II 

I ncluded n the ma erial is "A Survey of the LARSYS Educa­tonal Pack ge 0 Accomp ny Versi on 3 1," the Student Notes 'or Un ' ts II through V (Uni ts If VI and VII have been issued as separa e RS Inform ion 0 es ) and the Instructor ' s otes for ach of he seven un ' s now i n the package. Instructor's o es are printed on bu paper. 

Th r e are many s i gnificant changes in the nature and format of h Education 1 Package a s well as minor changes in the con­tent h ' ch reflect changes brought about by LARSYS Version 3.1. Un ' I has been r educed from 83 pages to 63 pages with no sig­nificant changes in content. Diagnostic pretests and posttests have been added to allow the student to check his progress and mast ery of the materials presented. 

Unit II also has a new format. The earlier version was a notebook or set of slides and audio tape which the student or students viewed rather passively. The new version incorporates a set of student notes which contain activities to actively in­volve the students in learning. The slides and notebook have been replaced by a display book which makes the computer print­outs much more readable. Three decks of computer cards allow the student to handle the materials they will be generating later in the sequence. 

Revisions in Units III , IV , and V include those needed for consistency with changes in LARSYS, some organizational improve­ments to increase ease of use by both students and instructors, and numerous smaller changes as suggested by students who had u ed earlier versions of the LARSYS Educational Package. In response to our national resource shortages, steps were also t ken to reduce the amount of computer paper needed to carry out the activities. Notable additions to the Demonstration (Unit III) include st dent follow-up activities, a conference with the instructor, and greater. emphasis on the computer sys­tem environments and user aids . In Unit IV , students now learn to use the system to communicate with the operator and with other users, and look closely at the details of the typewriter, lineprinter and punched output. In Unit V, they get experience using the batch processor . 
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Unit VI, Guide 0 Multispectral Oat Analysis U ing LARSYS, 
h s u de gone he least change. Basically only typographic 1 
erro s were corrected, awkward sentence structures changed and 
the computer printouts updated to the format generated by 
LARSYS 3.1. 

Unit VII, ~ Case Study Using LARSYS for Analy is of LANDSAT 
Data, is a totally new addition to the Educational Package. It 
has been designed by Tina Cary to parallel the Guide (Uni VI) 
but uses data from LANDSAT for the analysis sequence. As in 
the Guide, the students actually complete a c se study. 
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o 
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A Survey of the LARSYS duca ional Package 

o ccompany Ver ion 3.1 

The LARSYS Education 1 Pack ge is a set of instructional 

m erials developed 0 train people to analyze remotely sensed 

roul ispec r 1 dat using LARSYS , a computer software system 

eve loped LARS/Purdue . A high priority was placed on de-

s'gning he m e i ls for independent study as it was felt 

h h 's wo ld be he mos likely situation in practice. 

o g n 'z ions just getting started in the use of mul ispectral 

da a would probably have only two or hree people making 

initial us of LARSYS. As their experience and skills improve 

o her workers would be expec ed to join he effort . Studen s 

would be s ar ing t differen times and , depending on their 

backgroun s and other duties , would progres s a different rates. 

To mee hese educa ional challenges, a series of seven 

units has been developed . Each unit is designed to take a student 

f om an initial point, defined by the prerequisites , to an end 

point, defined by its objectives. Each unit provides informa­

tional materials, an opportuni y for he s udent to practice 

nd study the skills or ideas presented, and a problem or test 

si ua 'on 0 help him de ermine whe her he has met the objectives 

of that un' • 

A variety of media is used in the educational package , 

he selection dependent on the nature of the material and the 

defined objectives of each unit. Reinforcement of certain 

concep s, such as the multispectral concept and the multi­

d'mensional sta is tical approach , is interwoven throughou 

the pack ge e 

Essenti al 0 the effective use of the educational package 

is "LARSYS expert" or "site expert ." Each student should be 

ssigned to one or t wo persons experienced with LARSYS who can 

serve as instructors . At LARS/Purdue the instructor would 

probably be a fe llow researcher from within the same program 

area. A geographically remote sites, the "site expert" would 

be an individual who has spent anywhere from several days to 

seve a weeks at LARS learning abou LARSYS. While a LARS 

he would have had the oppor uni 0 go hrough he ra1n1ng 

materi ls while orkin wi h a erminal identical to his remote 

s e ermin I nd 0 observe opera ions in he computer facili y. 

As th number of exper'enced LARSYS users a a given remo e site 

grows, it is expec e tha some 0 them will also assume in­

struc ional du 'es . Ins ruc or no es , designed to assis those 

serving as ins uctors, ccompany each unit . 
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The function of the instructor is not to plan and preside over formal cl ssroom se sions, but rather to serve as a tutor helping clarify troublesome points for each student. It is intended that student/instructor sessions be brief with the instructor providing the necessary corrective feedback or encouragement to enable the student to continue on his own. 

Description of the LARSYS Educational Package 

The LARSYS Educational Package presently consists of seven units. A flow chart of the materials is shown on the next page. It summarizes the purpose of each unit and gives a time e timate for completing each unit. 

Students begin with a background manual entitled An Intro-duction to Quantitative Remote Sensing. This is an introduction to remote sensing stressing the role of pattern recognition in numerically-oriented remote sensing systems. Its specific purpose is to provide a common background and orientation for the LARSYS computer software system. For newcomers to remote sensing, this manual introduces concepts and terminology which are needed later on. Remote sensing veterans will be introduced in this material to numerically-oriented remote sensing data analysis. 
The second unit entitled LARSYS Software System - An rl Overview consists of a recorded tap~ which accompanies a display U book and student notes. It takes the viewer through a typical remote sensing data analysis sequence and illustrates the U commonly used features of the LARSYS processing functions. 
An introduction to the computer terminal follows. The unit Demonstration of LARSYS on a 2780 Remote Terminal provides U the student with an introduction to the data processing hard-ware that he will be using and introduces him to some additional aspects of the LARSYS software system. He will observe several 0 LARSYS jobs run at the 2780 remote terminal. The demonstration requires an instructor to present the material and guide the student. Instructor's notes have been designed so that persons 0 with only a modest amount of experience with the terminal can satisfactorily run the demonstration. 

Students are instructed in the use of the terminal by means of an audio-tutorial lesson The 2780 Remote Terminal: A Hands-On Experience. The student is guided by an audio tape on how to use the terminal off-line as a card lister, login to the com­puter and initiate the LARSYS system, run sample LARSYS jobs and ransmit data to and receive data from the main computer. The audio tape is accompanied by a set of student notes. 
LARSYS Exercises, Unit V, are short problems which the udent solves by using the computer terminal and LARSYS processing nctions. The purpose of these probler~s is to increase the udent's experience in the use of LARSYS for multispectral ta analysis and to help him develop an appreciation for the c pabilities and limitations of the LARSYS software system. 
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T E LARSYS DUCATIONA PACKAG 

T 

Purpo o ote sensing t 

rinciples and pa t rn recognition. 

T 4 hours 

Ti leI LARSYS Software Syst 

nSing 

inology, 

purpose: Summary of LARSYS data analysis c pabili i s. 

te: 1 hour 

Title: D ion of Terminal 

Purpo Ori n a ion to rminal hardw re and rmi n 1 

procedur s. 

1.5 hours 

Title: The 2780 R mote Terminal: A "Hands-On" Experience 

Purpose: Experi nce in transmitting cards, receiving 

punch d and printer outpu, nd running a LARSYS program 

when given h control c rd listings. 

Tim 

Purpose: Prac ice in using the erMinal, wri ing and 

x cuting simple LARSYS programs. 

5 hours 

Ti l: Guid 0 Hul is c ral D ta 
Ti 1: A Cas S udy Using LARSYS for 
An lysis of LANDSAT Data 

s Using L SYS (wi h accomp nying 
Ex nd Case S udy) 
Purpos An lysis of a d il d example 

nd case s udy using aircraft d a. 
Tim estlm 0 hours 

UNIT VI 

Purpos : 
det 11 d 
Tim at 

Analysis approaoh of a 
ex mple nd cas study. 

e: 45 hours 

U IT VI I 
01<' 'flit,; 
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At,:his point in learning to use LARSYS, the student has 
a <?hoice bet"W'een Unit VI, Guide ~ Multispectral Data Analysis 
US1ng LARSYS and Unit VII, A Case Study UsIng LARSYS for Analysis 
of LANDSAT Da • Both units provide a detailed breakdown of 
the philosophy of the ~na1ysis methods -- describing the steps 
in the analysis, why they are necessary and how they are carried 
out. A detailed example parallels the description, and the student 
has the opportunity to carry out an analysis of his own by means 
of a case study. Unit VI is geared toward a supervised analysis 
approach and uses aircraft data. Unit VII combines techniques 
from both supervised and unsupervised approaches and applies 
these techniques to data collected by the Earth Resources Tech­
nology Satellite, now known as LANDSAT. If the student has the 
time , resources and interest, a study of both units is recommended. 

Other Educational Resources 

A Site Library containing selected LARS Information Notes, 
the LARSYS User's Manual, "An Analysis of Run 71053900" (an 
analysis example for Unit VI), IIAn Analysis of Run 73033802" (an 
analysis example for Unit VII), and copies of Focus is included 
in the support materials accompaning the LARSYS Educational Package. 

Two documents in particular are referenced frequently in the 
LARSYS Educational Package. They are the LARSYS User's Manual 
edited by T. L. Phillips, and Pattern Recognition: A Basis for 
Remote Sensing Data Analysis by P. H. Swain. The·former document 
provides a detailed documentation of the LARSYS system from the 
user's viewpoint: the latter provides a theoretical framework 
for the algorithms used in the LARSYS processing functions. 

Newcomers to the field are encouraged to do some background 
reading. The kind and amount of reading will vary according to 
the specific application of remote sensing in which they are 
interested. There is a large quantity of technical literature 
available in remote sensing. However, reading most of it requires 
a thorough understanding of the technology. Persons new to re­
mote sensing find it most helpful to look at one or more of books 
written to provide an overview of the field. Generally they dis­
cuss the various sensor types, data characteristics, analysis 
procedures, and applications. We especially recommend five that 
ate currently available. 

Committee on Remote Sensing for Agricultural Purposes (1970). 
Remo e Sensing wi h Special Reference to Agriculture and 
Forestry. NatIonal Academy of Sciences, Wash., D. C. 424 p. 

E tes, J. E. and Senger, L. w. (1974). Remote sensin9:Tecbnigues 
~r Environmental Analysis. Hamilton Publishing Co., Santa 

Barbara, Calif~ 340 p. 

°1 
o 
o 
o 
o 
u 
u 
o 
D 
o 
n 
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Johnson, P. L. ( 
o Georgi P 

. ) (969) . 
ss, A hens 

Remo 
Ga. 2 

n Ecology. Univ. 

Rudd, R. D. (1 
Press, 

Sensing: 
assachuse 

Dux ury 

Re d'ngs 
o emphasize 

om he re 0 e sensing litera ure m y be selec ed 
he d'sc'pline orien ation 0 he s uden . 

T~os in eres ed may con ac Technology Tans er a LARS 0 
, i ne 0 h r educ ional rna erials ha e vailable any 

ypes of rna er'a s are presen ly in prepara ion including 
ocus ' ems , m'nicourse (wh'ch include s uden no es, 

aud'o apes), and v'deo ap s i h viewing notes. 

M ny people have con ributed to the developmen of the 
LARSYS Educa ional Package. Valuable sugges 'ons have come f om 
s uden s work'ng w' h earlier versions of the educa ional pac a e. 
You, as a studen , can aid n he further development and im­
provemen 0 he rna eri ls by sending any comments and suggestions 

0: 

John C. Lindenlaub 
Technology Transfer 
Labo a ory for Applications of 

Remo e Sensing 
1220 Po er Drive 
es L aye e , Indiana 7906 

, 



Speci 1 

Each term'n 1 si e s one or more Multispectral Image 
Storage T pes ssigned 0 i The person charged with the 
responsibility 0 coord'n ing educa ional activi ies at the 
site should dedic te one of hese apes to educational purposes. 
In particular, studen swill ne d acc ss to runs 73033802,66000600, 
66005200, 71053900 and 7207 302 on or more times as hey go 
through the educational m erials. Each site exper is respon­
sible for generating a tape with hese runs on it. 1 This 
m y be accomplished by means of the following LARSYS run: 

DUPLICATERUN 
FRO RU (73033802) 
TO TAPE(TTT), FILE(l) 
END 

DUPLICATERUN 
FROM RU (66000600) 
TO TAPE(TTT), FILE(2) 
END 

DUPLICATE RUN 
FROM RU (66005200) 
TO TAPE(TTT), FILE(3) 
END 
* DUPLICATERUN 
FROM RUN(7l053900) 
TO TAPE (TTT) , FILE(4) 
E D 

DUPLICATERUN 
FROM RUN(72072302) 
TO TAPE(TTT), FILE (5) 
E D 

where TTT is the tape number used for educational purposes 
at your particular site. 

IThis particular order was chosen so as to place the run 
e ected to have heavies use at the beginning of the tape. 
T 's results in fewer file forward requirements and hence 
mo e ef icient opera ion. Local conditions or case study 
p eferences may dictate a different order at your remote 
terrn'nal si e . 

o 
[ 
[ 
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Remote Se nc; 

'!' ooklet i d~vtded mto thiee. sec ion: I. An Intro-
o Remoe Sen ng, II ul ispec::tral Analysi and II The 

Role of Pa te n Recogniti.on in R mote Sensing E c section is 
preceded by Objec ives and a Pre est Oblue pagel and allowed 
by a Posttest (yellow p ges). T answers for all ox the 
Pretest and Pos test que ion re g"ven in the Appendix (pink 
pages}. Enoourage tne tudent to ao ually wr'te out each ans er 
in the spaces provided in the booklet. On basi of the 
'correctness U of his answera to thes-e questions, he'll be 
direc ed to various parts of the text. 

~tructor~ who bave qsed th±~ booklet feel tba debriefing 
students after the Introduction is very important, e peci,ally 
to be sure that they understand the basic concepts such as deci­
sion rules. 

I:f your student is a newcomer to remote sensing, you might 
suggest additional reading from the Site Library. Select materials 
th t emphasize the discipline orientation of the student. 
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Th' s t 0 note i de igned 0 accompany an 
et of disp ay m t rials and three sample deck , labeled 

, B nd C. The pres nt ion run about 5 minutes and is intended 
an overview or introduc ory ram nt of the LARSYS software system. 

If you hav no done 
to the audio tape nd 

ic on the tape will be 
activity. 

o alre dy , begin this minicourse by listen­
folIo ing he instructions given on the tape. 
your cue 0 turn off the tape and perform 

REREQUISITES: Some background in remote sensing and pattern recog­
ni ion is assumed. Specificall y you should be able to: 

1. Define "remo e sensing . " 

2. 

3. 

Identify three types of measurable electromagnetic field 
variations that are used in remote sensing. 

Given a graph showing relative spectral response vs. wave­
length for various ground covers, plot their associated 
points on the Al,A2 plane. 

Given a plot of training samples associated with different 
classes of ground cnver, classify an unknown point using a 
specified decision rule . 

s. Outline and/or discuss the basic operation of an airborne 
multispectral scanner. 

6. Given a block diagram of a pattern recognition system, discuss 
the following terms : receptor, feature vector, categorizer, 
and decision rule. 

7. State two conditions a class must meet in order to be useful. 

This background material is included in Unit I of the LARSYS Educational 
Package, entitled An Introduction to Quantitative Remote Sensing. If you 
do not feel you have met these prerequisites, you may want to reread 
sections of the Introduction or get additional suggestions from your 
instructor. 

.... 

OBJECTIVES: When you have completed this minicourse, you should be able t : 

.. 

2. 

List, without regard to the particular format used, the informa- ~ 
tion contained on a multispectral image storage tape. 

Name the three types of control cards used in running LARSYS 
programs. 

Describe the output of at least four of the LARSYS processing 
functions which are described in this overview. 

RETURN TO THE TAPE I 
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LARSYS - GROUP OF CO U R PROGRAMS DESIGNED TO. 

Acc 

Analyze 

a very high volume of data. 

Executi e 
Level 

19 Command 

I 1\ 

\ 1/ 
Monito 
Level 

9 Initializa ·on 
Functions 

I [\ 

\ V 
Proc ing 

Level 

18 Processing 
Functions 

The LA S Organization 
Figure 1 

C·ommunicated By: 

Terminal Command 
~Ty ew i e ) 

Input 0 C 

(Punched C rds) 
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TIO ON ULTISPECTRAL I GE STORAGE TAPE 
• Id ntification Info rn tion 

C 1 bration Inform on 
. 0 

o v 
s 

for e c el rnent of the ground scene 

L SYS ca b u ed to ob in 10 In 0 rna ion 
rom lti p c r 1 1m ge S 0 ge T p 

L RSYS c n produc lph numeric Pic orial Printouts 

FUNC 0 

CO TROL 
C ROS 

FUNCTION 
S CTOR 

C 

I 
I 

I 

D 

~~~-----------------------------------------, 
DISPLAY RU (66000600), LINES (587, 79~2) 

IN 

Figure 2 1 \ 

Control C rds used in running LARSYS Programs: t I 
• unction Selector Card - (with in column 1, t lls 

which rocessing function is {I. 
desired) L 

• Function Control Cards - (key word b gin in column 1, 
card contain d ta addres s, I! 
cornpu tion options, type of 
output de ir d, tc.) 

• Initi lization Function - (with hyphen in column 1, u ed t! 
Card for "housekeeping" functions 

such as putting identification 
comment on output) 
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Figure 4 

APH 

to d t rmine wh ther or not all 

o h candidat training class data 

i homog neous or whether it should 

b divided into a number of subclasses 

Functio I ctor Card for CLUSTER 

Function 

Figure 5 

LARSYS can be used to CLUSTER data sets. 

Th ty ical out ut includes: 

• Maps of c ndidate training fields 

• Stati tics for candidate training classes 

• In ormation about separ bility 
of candid te training classes 

• Hi tog rams of d ta oints associa ed 

wi h a cluster (optional) 

I I 

J 
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in any s o ch nn ls 

Function Selecior Card for STATISTICS 
Functron 

Figur 6 

LARSYS can p ovid W~ ns, standard devi tion , nd correl tion 
matrices of data fi e lds nd cl sses. 

Th ST TISTICS processing function produc s the st tis tics deck 
n ded for the SEPARABILITY nd CLASSIFYPOINTS 

p ocessing functions. 

LARSYS c n provide His ograms of da a from individual fields of 
dat and from classes (groups of d fields). 

The STATISTICS processing function provid 

• Mean and st nd rd deviation v cos 

· Correla ion matric s 

• S istics d ck 

• Hi toqrams 

• Co ' nc d nt sp ct 1 lots 
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Results re d p ay d in m or t bu r orm. 

660006(0), UNES (587,797,2),CO LS (1,222,2) 
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CARDS READSTATS 

LS 1,6,10, II 

SULTS TAPE(OOO~ FILE(OI), I NIT 

Fu c ion Con ro C 

L-______________________ ~ ~( --- Function Selector Card 

F 'gure 9 
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• Calibration Information 

LARSYS Function 

ID RI T 

PICTUREPRINT 

COLUMNGRAPH 

LINEGRAPH 

CLUSTER 

STATISTICS 

SEPARABILITY 

CLASSIF 0 NTS 

PRI TRESULTS 

LARSYS Output Examples 

Identification Records 

Grayscale Printouts 

Graphs of Columns 

Graphs of Lines 

Maps 

Statistics 

Separability Information 

Histograms (optional) 

Histograms 

Spectral Plots 

Mean and Correlation 
Matrices 

Stati tics Deck 

Statistical Distances 
between class pairs 

Cl ssification File 

Cl ssification ~ps and 
Performance Tables 
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DEMO TRATION OF LARSYS 
ON THE 2780 REMOTE TERMINAL 

Pr 

guid is d 
"firs 10n 0 th 
have assumed hat you are lready familia 
and use the terminal in you daily c 'vi ' es. ou a 
knowledgeable but infrequen use 0 e terminal, 0 h 
a lid y run" o f the demonstration before presenting it to 
students. 0 our convenienc , hre decks used in 
demonst on listed in the ppendices 0 these notes. 

Materials re51uire Studen otes 
Control card dec (3) 

ns ructor' No e 

Time Estimate: The d mo stration can 
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much. ne nd a ha 

Terminal sign-up and 

b corn 1 te in 
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1. : loc t 

2. 
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about 

he ha dware, a sure 
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tion. Th " Hands-On tI 

1 e ch hi one-by-one 
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Details of ac step are on P 9 s 4 nd 5. 
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T rmin 

c 1 • 

t inal and t p 

con ols, on/o f 8witch on: 

/p ch 

igur 1 in S ud n 18 Notes. 
o th t rmin 1 coordinator 
if m 1 unction occur • 

ill in th blank blow: 

coo din tor at thi ite i 
Per on to cont ct if th prin r is out 0 
paper or i a malfunction occurs i 

D mon t at 
a. u inq th 

u of the 2780 off-line a8 card lister. 
deck 1 b led "for li tinq" de on trate: 

c rd 10 ditlq 
mod wi ch (use off-line position) 
printer op ration 

b. qive listinq to student 

S p 3. Demon trate LARSYS Control Command • 
a. 10q n - (q tinq "on the ai H); nd ent r name 
b. i lar y - (1 i iate LARSYS) 
c n s - (thi i th ystem bulletin board) 

• r r nee all - em n ion that system ha numerous 
us r aids such as NEWS, REFERENCE, 
and LIST control co nd. Student 
will need the LARSYS control c rd 
listinq to do his future assiqnments. 
Point ou how easily control card 

• msq op 

1i tinq are obt ined.) 

- I m demon tratinq system; if you 9 t 
thi m aq, please respond. 
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LARSYS Demo 
tnstruotor~s Note 

4. 

St ep 5 . 

Step 6. 

Step 7 . 

s teE.....S .. 

.D rnonstrat ow cards r r ad Use ck abel d 
STATISTICS. 
a . point ou ne d 0 ID c d nd wh ha ens i you 

forget ID c d (card won't r d). 
b. poi nt 0 t n d to hi End-o -File are las c rd 

is d and how to recov n (loa a 
blank rd, h't 0 nd d d) 

c. point ou compu er r onse to a success u r nsfe 
of rds ( ypew . er m ssage). 

Run th STAT STICS job read in above 
a. Nhile ST TISTICS i s running, r ad 

ing control cards (CLASSI PO TS 
~oint ou that you can r a 
wh 'le unning one job. 

( ype 'run larsys ' ). 
in al l th ernain­

PRINTRESULTS) • 
or anothe j ob 

b . e rece iving r 'nte ou put. 
c. Demons r te r ceiv ng punched ut ut 

why you should use pl n y of cards (i 
o card you can 10 more and STA T 
rna ge some duplicate c rds) 

Run the CLASS FYPOI TS o PRI TRESULTS 
' run larsys' ). 
a . Point ou p og es m sag J they I 

the progr am is unning . 
b. Point out ho you c n r ceive outpu 

wh 'le unning second j ob. 

jobs 

o e 

rom 

Correct ( nten ional ) control card e ror 'n 
RESULTS deck. 

out 
ou 

ou 

(type 

know h 

one job 

a . as delibera ely 
TRESULTS prog ..... "m . 

correct card ype: 

ade on a control ca d in 
When s ed to yp the 

threshold 6 O. 
b . If you h ve not dy done so, good im 

to demons r ate how o recov r ro e r or. 
(@ to del e sin 1 ch rac , ¢ whole 
l ine. ) 

c. You might a so oin 0 ha by using the 
zation card -TYPE in th car eok, you ca 
control cards from 

Logout(type 'quit') . 
out pu . 

the typewriter. 

o tai r'n n unc 

init' 1 -
ente 



RSYS D 0 

ns ructo ' 

s 

tion: p 
U 

n di gno tic 1 
Con 01 ogram (CP) Comm nd Environment 
L SYS Cornman .nv'ronm n 

How to nd m s ag 

LARSYS Proces or Environm n lJ 
(See Figur 2 in Stud nt Notes) I 

o he comput 0 er tor 

t the en 
1 

J 

IV 

- f more han on tuden is witnes ing the demonst ion, 
upply ach s udent wi h a copy ( ither (')rig nal or Xerox) 

of th following~ 

1) isting of con rol c rds u ed 
2) he typewriter output 

) th print r ou put 

Note: it auld be re son ble or 
ou pu deck 

ud nt to hare the same 

-B sur the s u en 
outpu. Schedule 

Go 

e n 0 C 

und r nds wh t he is to do w'th the 
follow-up conf rence with him. 

with the studen to: 
o que tions he h s 
presented in the unit 

Be cert in th t he student feels satisfied with the work 
he did with the ou put f ro the demonstr tion. 

ke p or doing the n xt unit, the "Hands-On Experience." 

u 

II I 

m 
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App ndix I: Fo 

OEMONSTRATI O OF REMO TE TERMI AL 

- 0 EN DErn5TR 10 OF He 2180 REMO ERMINAL 
- U:- ·A8LE 
CioTA 

U I 6000 QQ" TAP (TTT)' I e( 
·0 

. STATl STl CS 
PINT HISTfC ) CO Et C ) 
PU CH CHA AC 
CH EL5 1 . 21384 5 6. .8, 9 , 0 , 1 , 2 
O? I ON 1ST( 
C TA 
CL 5S SOY8EA S 

167 6 6 00600 3 13 231 253 14 
6 6000600 36-1 307 3 27 1 59 81 
CLASS CO 
6 6000600 36-9 267 283 1 45 61 1 
6 6000600 36-8 319 3 21 H 1 
CLASS OATS 

6000600 6-2 365 3 3 1 145 165 1 
6 6000 00 1-11 421 455 1 63 83 1 
CL SS WHEAT 

175 6 6 000600 1-12 295 30 1 134 
66000600 6-14 471 49 5 1 177 ~Ol 1 
CL~SS REO ClVR 

183 66 00600 6- 0 439 441 1 139 
6600060(J 1-1 539 565 1 175 1 1 
C ASS ALFALFA 
66000600 1-24 31 731 1 129 177 
END 

* 
* 

E o OF FIRST DE 0 STRATIO J08. • 

-1 

e: TTT nd 'F' should 
replaced by he 

a rop ia e ape and 
file numbe s for you 
location. 

SOYS 
SOYIlN 

COR 
CORN 
OA TS 
OATS 
WHEAT 
WHEAT 
REO ClV 
REO ClVR 

ALFALFA 

f 
l -co ME ~T DE a STR TIO OF THE 2780 REMOTE E MI NAL 

u 

- UNTABLE 
DATA 

U '(66000600' . TAPE' TTT).F ILE (F) 
EI D 
*CLASSJFYPOI TS 
RESU TS DI SK 
CHA NELS 1t6.10. 
CARDS REAt):>T.4T 
DATA • • • STATISTICS 0 C IN THIS LaC (0 • • • DATA 

n RUNf 66000600" LINeS ( 211, 7l .. ,2) ,CCL (l, 222.2' em 

f 
l J 

[] 
[ J 

(Con inu d) 



otes 

PR t TR ESU lTS 
RE ULTS DISK 
PRY T ~Tl INE'TR A1N, EST), TRAt ( ,Cl , T STt ,C,P' 

VMBO l S , C, OlW,R.A 
BH ES HOlD6*. 0 

* 
* ERRO IN THR E-HOLD CARD. CO R CTI O NTER 0 FRO 

* • ST 1 
66000600 12- 105 797 ~ 69 
66 000600 36- 291 341 43 9 
6 6 00600 6- 9 469 519 2 ' 115 6 1 
66000600 7-21 643 663 2 125 91 
66 0600 12-7 647 699 2 51 81 
66000600 12-2 641 675 2 93 111 
66000600 12- 705 797 2 33 C,3 
TEST 2 
66000600 36-9 261 281 2 39 ~5 

6 6000600 36- 307 4 2 19 5 
66000600 6-11 4 0 1 421 2 III 199 
6 6000600 12- 589 643 2 3 43 
T ST 3 
6 00600 31-11 27 3 5 2 109 ( 7 
66000600 6- 365 3H 2 131 183 
66000600 1-1 413 467 ~ 45 93 
66CJOO600 7-1 583 60 121 1 

ES T 4 
66000600 31-12 2 5 317 Z 109 199 
66000600 6-1 347 353 2 i07 205 
66000600 6-1 385 393 2 09 ,03 · 
66C006QO 6-14 459 se9 2 167 2J.l 
6 6000600 7-2 581 68 2 . 203 211 
6 000600 12-10 649 69 2 3 '.3 
TE T 5 

1:-66000600 357 399 2 61 95 
66000600 6-10 433 453 2 11 197 
66000600 6-7 521 ~U 2 113 215 
66000600 1-6 559 2 49 1.09 
66000600 12-8 589 633 2 49 109 
66000600 7-29 613 61 2 121 33 
66000600 7-28 629 637 2 123 l'n 

NO 

*.. D OF DEMO LISTING DECK ••••• 

C,.u.I .......... -
ORIGINAL 

2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

E 
R 

I-2 

VPE RI R. 

PRT PR oveN 

S 
TR CQR 

S 
S 
S 
• PRT PlT ERL 

COR 
CORN 
COR OI F VARI TIES 

' OATS 
OATS DITCH W E 0 
OATS 
OATS 

H A 
WHEAT 
WHEAT 
WHT t VARIETIES 

. WI-iEA 
WHEAT 2 VAR LODGING 

RED CL HAV 
RED CL HAV 
RED Cl PASfURE 
RED CL PAS UR 
REO Cl PASTURE 
RD CL DIVERTED ACRES 
RED Cl HAY 
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Appen ix II: statistics 

- RU TAB 
DA A 
R (66'iCfl600J TAP E (T T) F I L «F 
E 0 -co "Il: " ! 0 

STATISTI CS 
OF THE 2780 EMOTE TERMINAL 

RI HIST( C 
Ut 'CH CH AC RS 

C NELS 1 2 3 , ,5~6'7,8 
PTI O S HI T ,8 ,1 ) 

o TA 
9 ,1 0,11,12 

CLA SOYBEA 
66000600 31-13 231 253 1 141 67 1 
6 6000600 6- 301 21 59 1 1 
C ASS CORN 
6b OO0600 36-9 261 U3 4 61 CO 
6 0600 6-8 3 9 341 1 21 31 1 CO 
C S 01\ S 
6 6000600 6-2 65 313 1 1 5 135 1 OA 
6 6000600 -11 · 21 455 1 63 83 ·1 OAT 
CLA SS HE AT 
66 00600 1- 2 295 303 1 hi 5 WH EA 
66 000600 6-1 't1l 495 20 1 WHEA 
CLA S o CLVR 
66 000600 6-10 3 9 441 1 139 183 1 RED CLVR 
66000600 1-1 539 565 1 175 1 5 1 REO C VR 
CLASS ALFALFA 
66000600 7-24 131 137 1 129 111 ALFAL A 
E 0 

pendix I 



LARSYS D , 0 
ns ructor's ot 

APE 

-COMME T 0 
-fW TABLE 

STR rtOH OF T e 2760 

OA A 
UN(66000600' T PE(T T) , LEe 

o 
CLASSI YPO I TS 

RESULTS DISK 
CHANNELS 1 6 , 0,11 
CARDS READ TATS 
DATA 
lARSYS VERSIO 3 Sf TIS 
CLASS SOYBEANS 
66000600 31-13 231 
66000600 36-1 307 
CLASS CORN 

ICS FILE 

253 1 
321 1 

66000600 36-9 261 283 1 
66000600 36-8 319 341 1 
CLASS OATS 
66000600 6-2 365 373 1 
66000600 1-11 421 455 1 
CLASS WHEAT 
66000600 31-12 295 303 1 
66000600 6-14 411 495 1 

141 
59 

45 
21 

145 
63 

134 
111 

167 
81 

61 
n 
lS5 
83 

175 
201 

o 

1 

1 

1 

1 
1 

L 

in 

SOY8N 
SOYBN 

CORN 
COR 

OA 
OATS 

WHEAT 
WHEAT 

111-1 

CLASS REO CL VR 
66000600 6-10 439 447 1 131 183 1 
66000600 1-1 539 565 1 175 195 1 

REO ClVR 
~EO CLVR 

CLASS ALFALFA 
66000600 1-24 731 737 1 129 117 1 ALFALFA 

6 CLASS 11 fIELD 12 CHANNELS 
CHAN 1 WAVELENGTH 0.40- 0.44 CODE 1 CO 31.00 C1 41.05 C2 63.05 
CHAN 2 WAVELENGTH 0.44- 0.46 CODE 1 CO 31.~0 C1 42.45 C2 61.30 
CHAN 3 WAVELENGTH 0.46- 0.48 CODE 1 ~O 31.vO C1 41.85 C2 63.05 
CHA 4 WAVELENGTH 0.48- 0.50 CODE 1 LO 31.00 C1 44.90 C2 72.05 
CHAN 5 WAVELENGTH 0.50- 0.52 CODE 1 GO )1.00 C1 59.10 C2 128.40 
CHAN 6 WAVELENGTH 0.52- 0.55 cooe 1 co 31.00 C1 66.25 C2 139.35 
CHAN 7 WAVELENGTH 0.55- 0.58 CODE 1 CO 31.00 C1 59.45 C2 119.65 
CHAN 8 WAVELENGTH 0.58- 0.62 CODE 1 CO 31.00 C1 94.80 C2 229.40 
CHAN 9 WAVELENGTH 0.62- 0.66 CODE 1 CO 31.00 C1 96.90 C2 232.30 
CHAN 10 WAVELENGTH 0.66- 0.12 CODE 1 CO J1.00 C1 126.40 C2 248.70 
CHAN 11 WAVELENGTH 0.72- 0.80 CODE 1 CO 31.uO C1 100.50 C2 221.40 
CHAN 12 WAVELENGTH 0.80- 1.00 COOE 1 CO 31.00 C1 85.30 C2 214.50 
NO. PTS. 942 542 1104 10G3 912 34J 
MN 0.8442569E 02 Q.7915286E 02 0.6117197E 02 ~.6182059E 02 0.8450848E 02 
MN 0.8660121E 02 O.6356262E 02 0.8212611E 02 0.6880997E 02 0.8C21231E 02 
MN 0.9208610E 02 0.725997ijE 02 
MN 0.6367111E 02 0.1751291E 02 0.5952SJ2E 02 0.5969740E 02 0.8118966E 02 
MN 0.8610147E 02 0.619C221E 02 0.7562915E 02 0.6091144E 02 0.7201416E 02 
MN 0.1105018E 03 O.8315461E 02 
MN O.7125090E 02 Q.14210S)E 02 
MN O.8583694E 02 O.64549BvE 02 
MN O.1059438E 03 0.8336230E 02 
MN 0.1105383E 02 0.6998404E 02 
MN 0.7931406E 02 0.6205782E 02 
HN 0.1802393E 02 0.6581256E 02 
MN 0.7226749E 02 0.6888211E 02 
MN 0.1828703E 02 0.5131172E 02 
MN 0.1346913E 03 O.1046533E 03 
MN O.7714577E 02 U.1186005E 02 
MN 0.8580466E 02 0.6116?34E 02 

N 0.1491545E 03 O.1100408E 03 
cv O.7181777E 01 0.6143146E 01 
CV 0.3949139E 01 0.4292180E 01 
cv 0.8451147E 01 0.8343015E 01 
CV 0.1542513E 01 0.1656281E 01 
CV 0.1084025E 02 0.4912204E 01 
cv O.6583952E 01 0.61l2195E 01 
CV O.4731706E 01 0.50~6450E 811 
CV 0.1017850E 02 0.4713855E 
CV 0.o905440E 01 0.6169704E 01 
CV 0.4924401E 01 O. 0110S0E 01 
CV 0.6338529E 01 0.4429833E 01 

~
v 0.5351399E 01 0.4914252E 01 
V 0.76971691 01 0.4917429E 01 
V 0.2207405 02 0.1829420E 01 

8 .2~80129 01 O.2795871E 01 
CV .1482511 01 O.4599593E 01 
C 0.1 60720E 02 0.1175187E 02 
cv 0.~992~6~E 01 O.~74870~~ 01 
C 0.13303S0E 02 O.1241492E 02 

0.5837080E 02 0.5916666E 02 0.8139764E 822 
0.8686322E 02 ~.7263694E 02 0.8925452E 

0.5720239E 02 0.5S84346E 02 0.7857527E 02 
0.9016550E 02 ~.8157127E 02 0.9231604E 02 

0.5415123E 02 O.5394341E 02 0.7136H30E 02 
0.6816151E 02 0.5501337E 02 0.7507304E 02 

0.551G645E 02 O.5583382E 02 0.7608162E 02 
0.1060349E 02 0.5524197E 02 0.7898833E 02 

0.7810331E 01 C.4498446E 01 0.4144771E 01 
0.4311194E 01 u.288954bE 0

0
1 O.3726546E 01 

0.55405t4E 01 u .5869219E 1 0.1330664E 02 
0.5028300E 01 ~.5331158E 01 0.1049431E 82 
O ~ 4861a28E 01 O.3458930E 811 0 3472991E 1 
0.4813820E ~1 0.6911671E 0:1C15731E 01 
0.9135908E 0"1 O.8813752E 01 0.5665491E 01 
0.50407b8E 1 0.3364215E 01 0.3693821E 0t 
0.42844Q6E 01 O.6644647E 81 0.640274SE 0 
0.3585127E vl u.3591110E 1 O.o988630E 01 
O.6509813E 01 O.5146657E 01 0.67S1899E 01 
0.3193545E 01 u.3449405E 01 0.11878801 01 
0.4818825E 01 O.27l2392i 01 0.4363844 0t 
0.1618098E ~01 0.9445636 gOl 0.11481C2 0 
0.14985~5E 1 0.1736052 0.9518161 0 
o. 5908 735~ "1 
0.12941b1 02 O~7160851e 01 D.63151~6E 01 
0.65911 15 ~1 ~.3695445E 81 0.4669U27 C1 
C.131512KE 01 '.7193171E 1 0.1565623E 02 

REPRODucmlLlTY OF THE 
ORI~IN P GE IS POOR 

(Continued) 

~ 
t 
5 
6 
7 
8 
9 

10 

U 
It 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
31t 
35 
36 
37 
38 
39 :y 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
51 
59 

tY 
62 
63 
64 
65 

tt 
68 
69 

l 
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ev
v 
0.~859072E 01 0.9555981E 

e 0.9555303E 01 0.5853765E 
cv 0.6191~63E 01 O. 53v1538E 
C 0 . 58626 6E 01 0 . 6229539E 
CV 0.13461 11E 02 O.7413127F 
tv 0.8948066E 01 0.7655953E 
C 0 . 6617602E 0 .75CG132E 
cv 0 7166106E 01 0.5252831E 
C 0 . 4088391E 01 0 . 1119200E 
CV 0 2265061E 01 0.2611334E 
C O. 3581422E 02 0.1244098E 
t O. 4418222E 00 O.1341028E 
C -0.2114671E 0 0 1245979E 
tv 0 .9 25022E 0 1 0 . 6099709E 
CV O.3541820E 0 1 0~3382442E 
C 0 . 9063329E 01 0.7623847E 
~v 0 . 9918551E 01 0.8320716E 
CV 0.1520458E 02 O.5644333E 
CV O.6575366E C1 C.7584739E 
cv 0 4059144E 001 0.4241658E 
tV 0 . 1250983E 2 0 . 1183284E 
C 0 . 3845490E 01 0 . 2089439E 
CV 0.2881681E 01 0.4245599E 
C g . 4074175E 01 0.4314143E 
CV . 9420268E 81 g.4778596E 
cv . 1197996E 2 .5201349E 
CV 0.4225975E 02 0.2920795E 
CV 0.1883900c 01 g.4214902E 
CV-0.4009U02 01 1487077E 
cv 0.4396299E 01 0:3504851E 
tv 0.3686541E 01 0.2641110E 
cv 0.5046841E 01 0.6558081E 
CV 0.4224591 01 0.S140543E 
Cv 0.933140 e 01 O.30368C3E 
C 0 . 6253121E 01 0 . 611154~E 
cv 0.6119044E 01 0.6894196E 
C 0.2011J09E 02 0.6016118E 
CV 0.1295546E 02 o. 244316E 
CV 0.U069793E 01 0.1050305E 
CV 0.1665013E 02 0.1265236E 
tv 0.4693321E 01 0.5168845E 
tv 0.1063918E 02 0.8282041E 
cv 0.2632817E 02 0.4055011E 
cv 0.8392366E 01 0.8 03236E 
tv 0.1110001 02 0 . 1295060E 
Cv 0 5411562 01 0.3519293E 
Cv 0 2583695E 01 0.2520815E 
tv 0 . 5005395E 01 O.476C02UE 
cv 0.4289173~ 01 o. 190239E 
tv 0 . 6705312E 01 O.3019516E 
Cv 0.3995263E 01 0.31~9935E 
tv 0.3489450E 01 0.3899982E 
tv 0.1041364E 02 0.3557695E 
cv 0.5598510e 01 v.4410163E 
cv 0.4258505E 01 0.3818812E 
tv 0.5826591E 01 0.3185650E 
cv 0.8365055E OO-O.3128923E 
tv 0.3191051E 01-0 . 1261231E 
C~ 0.18C3907E 0 0 . 2110344E 
t V-0.1692974E 01 0.4662951E 
tv 0.8078904E 01 0.1010112E 
CV 0.2218453E 01 O. 152038E 
tv 0.1850425E 01 0.8634767E 
C 0.1186895E 01 0.1640112E 
CV 0.2712418E 00 0.5047482E 
tv 0.2186818E 01 0.616901~E 
tV 0.1997314E 00 0 . e238112E 
cv 0.1211549 0 0 .2021483E 
C 0 . 554 08 0 1 O. 145908E 
tv 0. 2524 0 4 8E 0 0 . 1110213E 
tV 0 57 80 00 0.1089006E 

g~_g . !~25~~~~ 81-8:;f~1~l~~ 
cv 0 . 141163 E 01-0.1150580E 
cv 0 . 6157545E 02- 0 1 1 388E 
C -0 30 9d33£ 0 • 1605 1E 
CV-O . 52 541 E-O 0 . 22698,e 
EOS . S 

01 0.5288501E 01 '.5703589E 
01 0.5667024E 01 O.35~4378E 
01 0.4443285E 01 0.1000204E 
01 C.1161317E 02 O.9541868E 
01 0.ij307984E ~1 O.439C461E 
01 0.5321738E 01 v.1039963E 
01 0.4218730E 01 0.4616303E 
01 C.9901912E 01 ~.8838648E 
01 0.155632Q 01 0.1521304E 
00-O.2981~99E 01-0 . 4962867E 
01 0.85430 15E-01-0.14~5999E 
01-0.2569418E uO-O.2056049E 
02 0.1319134E 02 

I11-2 

01 0.1052910 02 
01 Q.3652421E 01 
02 0.1034029E 02 
01 0.6161450E 01 
01 0.5152451E 0

0
1 

02 0.10421$31E 2 
01 0.8369099E 01 
01 0.1019941E 02 
00 0.22000 19E 01 
01-0.2148640E 01 
00-0.1390823E 00 
01-0.2676115E 01 

01 0.1200381£ ~1 u.4415633E 01 g.348C 8C9E 01 
01 0.3356£65E ~1 ~.21t5112E 01 .2936u38E 01 
01 C.5202101£ v1 0.4494862£ 01 0.1285981£ 02 
01 0.4999U4~E 01 u.4126201E 01 0.1181648E 02 
01 0.4701)64E 0 ~.3293081E 01 0.2972650E 01 
01 0.5426346E 01 O. 5290921E 01 0.6C01119E 01 
o 0 . 8296504E G1 0.1450021E 01 8.5398932E 01 o 0.3369673E 01 0.2131648E 01 .3C94288E 01 
01 0.308241'E 01 v.1C26180E 02 0.1299968e 02 
01 0.3C4815~E 01 O.3555001E 01 0.5515939E 01 
01 0.1110465E u2 0.1163119E 02 0.1383211E 02 

gl-g:l~fg23~~ 81-~:lrl~g~~~ 81-8:JJt12t~ 81 
01 0.1111212E 01 v.4481190e 00 0.1943185E 00 
01 O.135999~E 01-0.2926826E 01-0.5816502E 01 

Sf 8:!~~I~~1~ Sf C.2952166E 01 0.3315486E 01 
01 0.360129?E 01 0.2694386E 01 0.36092C6E °01 
01 0.499722~E 01 ~.5238840E 01 0.1152H01E 2 
01 8.4391463E 01 0.4854597E 01 0.8S69CSOE 01 
01 .3840244E 01 O.3233193E 01 0.3386306E 01 
01 0.5343~5eE vI v.6021020E 01 0.d113420E 01 
01 0.1321701E 02 0.1250486E 02 0.9112116E t1 
01 0.H088963E 01 u.6152123E 01 0.6954782E 01 
02 0.93i6233E vl ~.197 0 115E 02 0.2126111E 02 
02 0.8300241E u1 0.9256101E 01 0.174~881E 02 
02 0.2668616E 02 v.2738612E 02 0.3924631E 02 
01 0.4816509E 01 0.5241262E 01 0.1004111E ~2 
01 0.1628545E 02 O.1613800E 02 0.23540 33E 02 
01 0 . 5191605E 01 ~.39~1141E 01 0.42650 41E 01 
01 0.5869133E 01 0.1300011E 02 0.1244751E 02 
02 0.1342 990E 02 
01 0.4849251E 01 0.2640245E 01 0.2197982E 01 
01 0.2461094E 01 0.1646053E 01 0.2498340E 01 
01 0.3161542E 01 u.3Z86561E 01 0.819994~e 01 
0t 0.2550777E 01 0.2850450E 01 0.5941545E

o 
C1 

o 0.l803848E u1 U.2113466E 01 0.2180315E 
o 0.3586555E 01 0.5 59633E 01 0.5186831E 01 
01 0.1824C73E 01 u.6356266E 01 0.4563396E 01 
01 0.3968614E 01 0.2466564E 0

0
1 0.3061696E 01 

01 0.3386146E .01 O.7301641E 0.7059553E 01 
01 0.2538H90E 01 0.2619991E 01 0.5683616E 01 
01 0.5190455E 01 0.3853810E 01 0.7123804E 01 
01-0.1117435E v1-0.4925824E 01-0.52b7256E 01 
01-0.1561539E 02-0.1149141E 02 0.1047159E 02 
01-0 . 1838565E ~0-C . 8218681E 00-0.1809546E 01 
01 0 . 3112528E 00-0.1263199E 01-0.9063329E 01 
03 0.1568707E 02 
01 0.3103166E 01 0.1165411E 00 0.9166252E 00 
00 0.1307085E 01 0.8183091E 00 0.1881660E 01 
01 0.1120360E 01 0.1209512E 01 0.3816351E 01 
00 0.2191417E ~O 0.5200151E 00 0.9926005E 00 
00 0.1739612E 00 0.7514122E 00 0.8659062E gO 
00 0.1131523E 01 0.1362062E 01 0.2104584E ~ 
a 0.3038310E C1 0 . 1412030E 0 0.1186511E ,~ 
0 1 0.2501199E 0 1 0 . 1298825E 01 0 . 2051~74e 31 
01 0 . 1221318E 0 1 u . 429560E 01 0 . 5610864E ~1 
01 0 9030228E 00 0 . 9074131E 00 0.1702106 0

0
1 

01 0.2249/48E 01 C. 2011449E 01 0.3631290 
01-0.2495154E 01-C . 5149685E 81-8 4369375E 01 
01-0.9543817E u1-v.1118604E 2- :6910232E 00 
01-0.37983~5e 01-~.1 32509E 01-0.2969805E 01 
o -0.54165:1E CC-J 433 645E 01-0 5509905E 01 
02 C. Z1682S3E ~2 
CARD OF ST~TlSTIC~ DEC 

RODUClB 
ORIGINAL PAGE IS POOR 

(Continued) 
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o es I 1-3 

DATA 
RU (66000600) LI ES( 11 ,111,2), COL( 2 22 , 2 1 
E '0 
*p 1 TRESUL 
RESU TS DIS 
PR I T OU LI (RA I ,T $ ), RAt (F , C), EST( , C, P I 
SY nOlS S'C ' OlW' ,A 

H ESHO 00 . 0 
OAT 

SOV8 U COR 

PRT P T ERL 0 t 
COR 
C k 
COItN 

0 COR. OIFF VA 1 T S 

ATS to TS DITCH W NO 
f)ATS 
OATS 0 HEAT 
WHEA 
WUEAT 
WHT 2 VARIETIes 

U WHEAT 
WHEAT 2 VAR LODGING 

~EB CL HAY 
RE ~L HAV 

U Reo L PASTURE 
REO CI. PAStURE 
REO tL PAS URE 
RO Cl DIVERT 0 ACRES 
REO Cl HAY 

II 

TEST 
6000600 - 70 7 2 69 1 

66000600 6-1 2 1 It 2 4 9 1 2 
66000600 6-9 489 51 llS 6 2 
66000600 7-2 643 66 2 25 19 r 2 -
66000600 2- 641 6 9 2 51 87 2 
66000600 12- 2 647 675 2 3 11 
66000600 12- 05 797 2 3 63 2 

S 2 
287 66000600 6- 26 1 9 65 2 

66000600 )6-8 07 3 4 2 35 2 
66000600 6- 1 401 4 21 2 1 9 
66000600 2 89 64 2 3 4 Z 
T T '3 
66000600 31-1 321 '3 5 2 1 0 
66000 00 6-2 365 317 31 183 2 
660006011 -11 413 467 2 45 93 2 
66000600 7-1 58 60S 2 121 93 2 
TES 

000 00 85 31 2 2 
66000600 341 353 2 2 
66000600 3 5 393 ~ 
66000600 459 50'1 2 
66000600 1 689 2 2 
66000600 0 649 699 2 2 
TES 5 

57 2 66000600 -1 9 2 61 95 
66000600 6- 0 '3 453 2 Ip 197 2 
66000600 6-7 521 61 2 1 3 215 2 
66000600 1-6 559 581 2 49 0 2 
66000600 2- S89 633 2 49 0 2 
6t.OO0600 1-2. 6 '3 619 2 121 83 Z 
66000600 1-28 629 6 1 123 191 2 
END 

l~ 
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U 
U 
U 
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) the four kinds of information (without r qard 
ormat) cent in d on a multi ectr 1 im 9 

9 tap. 
b) e he thre yp 0 card us d in running RSYS 

p og arns. 
c) D cribe the ou pu 0 at leas our 0 th LARSYS 

processing unctions discussed in the LARSYS So t­
~ System: An Overview 

G ner 1 Description: This demonstr ion introduces you to the 
co put r hardwar nd provides or unity 0 incre se 
your iliari y with th LARSYS sys e of programs. You 
will w'tness the running 0 several LARSYS jobs ro a 2780 

ermin 1. During the demonstration you will see: 

the 2780 used off-line as a card lister 
login procedure 
user information obtained from LARSYS control commands 
m ssages sent to the computer operator from the typewriter 
cp.rd information transmitted from the 2780 to the computer 
line-printer output being received 
card-punch output being received 
logout procedure 

The demonstration takes about 1 to l~ hours. You will have 
ample opportunity to discuss the operations with your instruc-
or during the demonstration . At the end of the demonstration 

you wil l be given a listing of the control cards used, the 
typewriter output and the printer and card-punch output. 
Examine these materials in some detail to rein orce the basic 
concepts presen ed. After you h ve completed this step, 
rr nge a con erence with your instruc or. 
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LARSYS De 0 
Stud n' Not 

-2-

1. 

2 

3 

• 

5. 

6. 

7. 

8. 

9. 

10. 

-2.-: 

Upon co pl tion of he demonstration you should 

Explain th 
Nam h 

he pe on 
p r or if 

loc 1 ign-up procedures. 
ho ct a terminalcoordin tor nd 
contacted if the printer is out of 

no h r m lf nction occur 

ttlhil t nding in the remo e termin 1 ar a, point to: 
th pint r ( nd the printer control panel) 
th card read r/punch (and the mode witch) 
the yp writer terminal 
the L RSYS U ert Manual 

o cribe in a few words: 
the us 0 the 2780 as an off-line card lister 
the use 0 th typ writer for input and output 
the use of the card reader/punch for input and output 
the use of th line printer for receiving output 

Expl in in general term the use of LARSYS Control 
Commands to: 

log in, log out 
initialize LARSYS control system 
star processing LARSYS control cards 
obtain user assistance information (e.g., latest 

system new, listings of control commands). 
Using the typewriter output, point out when the system 
was in CP command environment, LARSYS command environ­
ment, or LARSYS processor environment. 
Using the typewriter output, name two kinds of user 
assistance information provided by LARSYS without 
being requested by the user. 
With the listing of the control cards used in the 
demonstrl!tion: 

- correctly identify each control card as an 
Initialization Func ion Card i a Function 
Selector Card or a Function Control Card. 

- compare the listing against the REFERENCE ALL 
output to verify the completeness of the 
control card d cks. 

Loc te typical information in the line-printer output. 

Locate the ID card in the card-punch output. 

I i not in nded th t you b ab e 0 run LARSYS 
jobs unaid d t the completion of thi demonstration. 
The next unit in he LARSYS E ucational Package, 
the "B nds-on ,: exercis , will help you 1 arn th 
n ce ry st ps or doing tha • 

n 
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LOGI N' ~J CP , 'LOGOUT ' ... .. . '. . . . ~ ..... -
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ENVIRONMENT 
., 
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, 
RUN LARSYS' 

(END OF JOB) 

SOLID LINES SHOW NORMAL TRANSITION PATHS 
DOTTED LINES SHOW ALTERNATE TRANSITION PATHS 

• .. • • 
• • 

-=4 • 

LARSYS 

Figure 2. LARS Computer System Environment Diagram 
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. . 
Go over th output th t you h v received: 
1. Using th typewriter ou pu : 

a) mark on the output when the system was in CP 
(Control Program) command enviro en , LARSYS 
command environment, or LARSYS proce sor environ­
ment. 

b) locate e ch of these six s eps 
Step 1: log in 
Step 2: enter password 
Step 3: enter your n me 
Step 4: initiate LARSYS 
Step 5: run LARSYS 
Step 6: log out 

c) point out an example 0 a progress message 
d) point out an example of an error message 

2. Using the line-printer output: 
a) Identify each control card on the card listing as an 

Initialization Function Card, a Function Selector 
Card cr a Function Control Card. 

b) Compare the listing f.or STATISTICS, CLASSIFYPOINTS, 
and PRINTRESULTS wit'.'.l the deck specifications in 
your REFERENCE ALL output. (You might find it use­
ful to trim the REFERENCE ALL output, separate the 
pages, and staple them together for future use.) 

c) Locate in the output from STATISTICS where the 
training fields are identified, the mean and standard 
deviation vectors and correlation matrices, and the 
histograms for soybeans, for corn, for oats, for 
whe t, and for red clover. 

d) Locate in the output from CLASSIFYPOINTS and PRINT­
RESULTS the classification map with training and 
test fields outlined; locate performance percentages 
for training and for test fields. 

3. Using the card-punch output: 
a) Identify the ID card, which appears with all LARSYS 

punched output. It can be recognized by the solid 
punching in columns 69-80. It is not considered 
part of the deck and must be removea-before the 
deck is used as input to other processing functions. 

When you have completed the above steps, make 
an appointment to meet with your instructor. 

\\ , I 

j 

.." 
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Is requ1red: Stud n 's No 
Instruc or ' 
Audio pe , c 
Punched c ard 
LARSYS Us r's 

Brief n 
5 in. 

Checking co 
Gett 'ng th 

ta r co 
10 M'n. 

You will n 
s udent i 

Terminal 
Hav 

t 
• 

cord r 

h' control c rds' 

trol c rds: 5 0 0 m n 
s uden set up, explaining he use 0 h 
der nd g neral procedur to be ollowed : 

d to be av ilab or during the t im the 
at he rmina. 

two hours 0 
ollow current po 

nal ime 
cy for res 

Instruct' onal Objectiv s: 
The student will obtain a copy of h ins ruc ional objec iv 

for th unit when he l 's the punched card provide. For you 
inform ion, th's 1 ting is i ncluded on pag 3 of these Ins ruc­
t or' s Note .... . 

Before going to the terminal: 
1. Chec 0 ee that on of the ul is ectral Imag Sto e Tap s 

assign d to your terminal site has a copy of run 66000 00 on 
it. If' does, n er the pe num e and f'le number b 10 
for ea y re erence: 

Tape TTT ___ i LE F iii 

6 0 Survey of he LARSYS Educa-

2. G' ve student the notes which accorn any th uni nd ch ck 
se h t h e the pre equisi es. 

3. See i you s dent h s a user o and p sword s igne 0 
him . f ot, s ist him in ge ing them a s gned. 

4 . Tell him whe e he can find the 1. 

5. Giv com u er p numbe n 
your r mot fo un 66000600, nd sugges 
on a e 1 0 h's notes. Hav h' punch 
shown on pages 2-3 0 t e -d ' no 

o punch nd uplic h k Y 
fami ' r with it). 

6. Check over the student's control card decks for errors. 

0 
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***** LISTING 0 CK OR 2780 HA OS- N XP IE 

BJ C I OR 2 80 HA OS-O p CE 

BY TH 
US 

1 Y U FINISH WITH TH T RMI AL T DAY YOU SHOULD BE ABL 

THE 2780 OFFLIN AS A CA 0 TE 

LOGIN 
USE THE LAR SYS CO 

A' OBTAI TH 
SY M 
LARSYS 
SCH DUL 

RO COMMA~ D 0 

AT ST NEWS FIL S a A Y OF TH OL 0 I G 

o 

B) OB AIN H A CO T OL CARD LIS ING fOR H LA Y FU CO S 

RECE VE P T OUTPU 
TRANS I . 0 CK 0 CAR DS 

RECEIVE ' u CHED UT 
COMMUNICA E ITH THE COMPUTE OP RA a a A U VIA 
THE REMOT E TE RMINAL N TWORK 

*****ENO a HANDS- ON LISTING 0 K* *** 
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b) cc 
o 

Un t 1, 2 d 3 0 

rminal through th 
p sod. 

s ignm n 0 

h LARSYS 

u er 

c) B ic "ability 0 punch nd duplic te con 01 c rd on 
k y punch. 

ou w 1 obt in a copy 0 the obj ctiv 0 thi 
inicourse early in your work t th t rminal. 

. 
-----.; ....... ---~--...-. Including prepar t ion time , tim a 

and follow up, ost stud nts sp nd 
on his unit. 

th inal 
bout 4!oJ hours 

rom your instructor what t pe andoile 
to use for data run 66000600: 

Tape TTT ; Fil F· -----
b) In nrder to survey the system cap bilities from a 

'u er" point of view, kim Section 2 0 the LARSYS 
U r's Manual, Volume I. 

c ) Punch the 2 decks of cards described on pages 2 and 3 
and let your instructor check them for accuracy. The 

nnot tions on the right briefly explain the purpose 
he cds. 0 tails ~ay be found in the LARSYS 

d ) 

r's M nual. 

51 up 0 2 hours of terminal tim at 
you i ns r ctor will be avai ble; es rv 
dr i v din 0 current pol ey. 

time wh n 
one t p 
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LARSYS Run 

Commen 

(D, nm indicate columns 1 and 10 on 
th i'fO c d. All LARSYS control 
cards b gin in column 1. 

-co ION 0 ST TISTICS FU CTION 

... RUNTABLE 

DATA 

RUN(66000600), TAPE(T ), L ( ) 

END 

*STATISTICS 

PRINT HIST(C), CORRE (C) 

PUNCH CHARACTERS 

CHANNELS 1 ,2 , 3 , , 5 , 6 , 7 ,8, 9 , 0,11,12 

OPTI0NS HIST (1,8,12) 

DATA 

CLASS SOYB :ANS 

<R000600 
66000600 

@ 
31-13 
36-7 

~7 
307 

~3 
327 

~1 
59 

Punch the fie desc ip ion c rd 
Th ollowing card d~fine he corn 
col 

CLASS CO N 
66000 00 36- 267 283 1 5 
66000600 3 -8 319 3 1 21 

END 
ut a rubber ban around the 

first LARSYS job. 

This comment will appear at the 
top of your printer output. 

These our cards create a special 
runtable hich allows you to access 
h ulti p ctral Image Storage 

Tape assigned to your remote ter­
minal site. See your instructor 
for tape and file numbers. 

Tell LARSYS monitor you will run 
a job using the STATISTICS proc­
essing function. 

Indicates that histograms and 
correlation matrices are desired 
for each class (C). 

Requests punched statistics file 
in character (not binary) format. 

o ignates channels for which 
statistics are to be computed. 

Oesignates channels for which 
histograms re desired. 

Signals that a data deck will 
follow n xt. 

Indicates that cards following 
define soybean training fields. 

~7 
81 

@ 
1 
1 

@ 
SOYBN 
SOYBN 

u~in(~ :':1'.'_ ('('·lumns ir,dicated. 
raining f l.el (~s; u!-!e the same 

61 1 CORN 
31 1 CORN 

Signifies end of function 

~ I 

.. 
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ID yo Z' ID 

-co ENT 0 0 STRAT 0 OF I OPRI T 

- RU TABLE 

DAT 

RUN(66000600), TAPE(T~r), FILE(F) 

E 0 

*IO RINT 

PIT RUN(6600 0600) 

END 

t pICTUREPRINT 

o P C U PR T UNC IO S 

Use same tap 
you us d b 0 

nd 
• 

R que I O r cord 0 run 66000600. 

Reque ts gr y scal map 0 area 
defined on next c rd. 

DISPLAY RUN (66000600) , LINE (l, l99 ,2) COL(l,222,2) , 
HISTOGRAM COMPUTE 

PU CH HISTOGRAM 

Requests that hi togram b 
computed. 

Punch histogram file in bin ry 
form • 

BLOCK RUN(660 00600), LINE(l,lOOl,2), COL( l ,222,4) 

CHANNEL 6 

END 

Gives area or his ogram. 

S gni ies channel de ired. 

Signi ies end of unc ion. 

deck. It wi l l b used to run you 

-- -----~~----------------------------------------~--
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required at the terminal: 
2 decks of punched c 

pages 2 and 3. 
you prepared as specified on 

1 deck of punched cards supplied in the unit box. 
1 audit:> tape "Th 2780 Remote Terminal - a 'Hands-On' 

Experience. " 
1 cassette tape recorder, preferably equipped with 

arphone and batteries. 
1 exp rienced instructor to start you off and to be 

available if you run into difficulties 

1 copy of LARSYS User's Manual - there should be one 
ne r the terminal. 

Ou of Terminal Session 

1. Introduction and Orientation to terminal layout 

Part 2. 

P rt 3. 

Part 4. 

Using the 2780 off-line as a card lister 

"Login," enter name, and initiate the LARSYS 
system. 

Run sample LARSYS jobs 

Normally students can complete their work at the 
terminal in an hour, although that time may be 
doubled during the "heavy use" hours. 

Begin the exercise by having your instructor explain the use 
of the tape recorder and general procedure to be followed 
during the unit. He should let you know where he can be 
reached while you are at the terminal, and you should not 
hesitate to ask him for help. ---
5 and in the remote terminal area and start the tape recorder 
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Control 
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Mod S i ch 

2741 
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Fiqur 1 
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n 0 

ch unit: 
control pzmel 

on tap (see Figure 

i you get a c rd reader mal­
gi n in App ndix A. If that 

ruc 0 0 hlp. 

Go 0 th print r control and pre s the START button. 

Go 
bu 

r uni 1 pres d hold the START 
n light co son. 

ING: When the printer is in operation, the user 
--~t--av-o-id moving th mode switch. To halt operatIon 
of the printer, press tliE!CARRIAGE STOP button on the 
printer. 

After the cards have finished, remove the cards from the 
card reader and press the NPRO (Non-Process Run Out) button 
to "clear" the card reader. 

Then walk over to the printer and push CA~AGE STOP button, 
press CARRIAGE RESTORE button on printer a few times, remove 
the printer outpu , and read over the Objectives for this 
unit. They have just been printed from the cards. 

The above steps are summarized in Appendix B, page 17. 
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"LOGIN" 

in on of 
h n y 

ogin ustilzoid 
E ER PASSWORD: a ...,.-

yping 

TER NAME: your name· 

-8-

LARSYS Sy t m 

ybo d1 10c th not so hey will 

or, ndix A. 

prllss ATT 
you typ. (and pr ss RETURN) 
comput.r responds 
yp. pa sword (and press RETURN) 

typ your nam (and press RETU1N) 

ERATORS •. E: IKE, aOB, AND t'lAY E. 

NEXT SHUTDOWN: S Tt>RDAY AT 15.00 HOURS * 
READY AT 08.26. 47 0 12/05/74 
CP 

___ -------------------------type 'i tarsys' (and press RE~LnN) 
i rsy '" 
L SYS (Version 3.1) READY; 

T 1.55/2.32 08.27.15 
news f 

REVISED 09/11/74 

type 'news' (and prllss RET URN) 

A NUMBER OF INOR ERRORS WERE FIXED IN LARSYS. 'l'HESE INCLUDE 
PROBLE S WITH -COMMENT, A FIX IN IDPRINT TO VERIFY THAT THE CORRECT 
TAPE IS MOUNT 0, AND CHECKING FOR CORRECT COL S IN LI EGRAPH. 
USE THE COMMAND • EWS LARSYS' FOR MORE DETAILS. OJ 

T 0.81/1.08 08.27.57 

No e: re ponse to the NEWS 
command changes requently. 
You will ge a differen 
message than he one shown 
h reo 

(continued on next page) 
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-0 
n' 0 

___ --------------------- typ. 'n we la~eye' (RET~N) y • 
8 /1 . 13 08.33.08 

L n for the be p ton , indicating ou put is ready 0 
out. Stand up and: 

s th STOP bu ton on the card r ad /punch control panel 
t mode witch to REC 

re s START button on printer. 
When printer is fini hed: 

p ess the STOP button on the card re de r /punch 
ove mode switch to 0 F LI E 

Press CARRIAGE STOP on pint er 
pr ss CARRIAGE RESTORE a w im 

R mov pri nt r outpu • 
Return to type rite r t erminal. 

typs ' ~efspsncs statistics' 
(RET~N) 

reference statistics 
0.93/1. 39 08.34 . 20 

ITo obtain printer output, r epeat the 
to obt in "news LARSYS" output. 

arne steps you used 
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Part - Sample Ll.RSYS jobs 

Revi th objectiY of thi unit. 
Locate ybur fi t LARSYS con 01 ck ( ST TIS ICS) and 

moye to the c rd read r. 
Press the STOP button and se mod itc 0 TSM/TRSP 

(tran mit/t sp r t) 
Load card into hopp r 
Press END OF FILE 
Press START, holding it until th READY light co son, 

cards should re din. 

After cards have b d: 
press the STOP bu 0 to top th b P 
clear read r by pressing PRO 
remove cards fro the read r 

type ' ztun laztsys' (RET URN) #'
RETURN) 

**CARDS XFERED BY FLEXLAB1* * \ 
1'-1.90/3.76 08.38.31 .. 1 
run 1arsys.---------------
EXECUTION BEGINS ••• 

10198 STATISTICS FUNCTION REQUESTED (STASUP) 
10034 ALL CONTROL AND DATA CARDS HAVE BEEN READ (STAINT) 
10200 TRAINING FIELDS NO\-l BEING PROCESSED. (STAINT) 
10201 STATISTICS BEING CALCULATED FOR CLASS SOYBEANS (LEARN) 
10002 TAPE 0445 HAS BEEN REQUESTED ON UNIT 0181 (MOUNT) 

DEV 181 A'rl'ACHED 
10003 TAPE READY ••• EXECUTION CONTINUING (MOUNT) 
10036 DESIRED RUN FOUND ••• 66000600 (GADRUN) 

___ --------------------------- pztess ATTN 
CP'" 

type on one line - - -
'msg opeztatozt I am leaztning 
to use the teztminal. Please 
ztespond ~hen you get this 
message.' (RETURN) 

msg operator I am learning to use the terminal. Please respond 
when you get this message. 

_---------------------------type 'sleep' (RETURN) 
sleep ., 

(operator will respond) 

(continued on next page) 

... 

,. . , 

'., 
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__ ------------=- P NSS ATTN 
CP ~ . _-------------------------typ 

'begin' (RET~ ) 
gin '"" 

0201 STATISTICS BEING CALCULATED FOR CLASS CORN ( ) 
0209 COINCIDENT SPECTRAL PLOT(S) PRINTED, (MULSPC) 
0208 ST TISTICS BEING P CH D (PCHST ) 
0199 ST T STICS FUNCT 0 COMP D (STASUP) 

10004 END 0 I P D CK - RUN CO D (LARS) 
3.19/ 6 .81 08. 5.57 

Ge your printe ou put by: 
pressing STO button and s tting mod w tch to C 
P s START on line printer. 

ter output stops: 
p r s CARRIAGE STOP 
pr ss CARRIAGE RESTORE several ti s 
remove printer output from printer . 

Get your punched output by: 
loading blank cards into hopper 
press and hold START unt 1 cards start through the punch 
after punching stops, press STOP to stop beep 
r mov and store excess blank cards 
press and hold NPRO to c l ear reader punch unit 

mo punched cards. 

I There is one more function 

_-----------------------type 'run Zarsys' (RETURN) 
r 'm larsys+= 

Notic appearance of "beep tone." Secure your printer output. 
Discussion - why the error occur d. 

or E-messages (error messages) and 1- sages 
(in ormation messages) refer to App ndix III 
in Volume 3 of LARSYS User's Manual 

To corr ct the error -
Loc t your second deck (*IDPRINT nd *PICTUREPRINT), 
10 d into the card ader, and read in. 

(continued on nex p ge) 
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1 

~(RETURN) 

.I __ -----------type 'run Zarsy , (RETURN) 

run 1ar y f-= 
EXECUTION BEGINS ••• 

10065 IOPRINT FUNCTION HAS BEEN REQUESTED. (RUNSUP) 
10002 TAPE 0445 H S BEEN REQUESTED ON UNIT 0181 (MOUNT) 

OEV 181 ATTACHED 
10003 TAPE REAOY ••• EXECUTIO CO TINUING (MOUNT) 
10114 IOPRINT FUNCTION COMPLETED. (RUNSUP) 

PICTUREPRINT FUNCTION REQUESTED (PICSUP) 
ALL CONTROL CARDS FOR PICTUREPRINT HAVE BEEN READ (PICRDR) 

100 LINES HISTOGRAMMEO. (HISTO) 
200 LINES HISTOGRAMMEO. (HISTO) 
300 LINES HISTOGRAMMEO . (HISTO) 
400 LINES HISTOGRAMMEO . (HISTO) . , 

10092 
10237 
10082 
10082 
10082 
10082 
10091 
10084 

END OF FILE REACHED ON MULTISPECTRAL IMAGE STORAGE TAPE. (LINE ] ~) 
HISTOGRAM(S) RE OY Tv ~E PUNCHED. (HISTO) 

.... 
__ ----------------------------press ATTN 

CP 4= 

msg yourid this is a test message 

type 'msg yourid this is a 
test message' (RETURN) 

FROM YOURIO: THIS IS A TEST MESSAGE 

-type 'begin' (RETURN) 
begin~.--------------------------

10098 100 LINES DISPLAYED FOR CHANNEL 6 (PIC1) 
I0093 PICTUREPRINT FUNCTI0 CO LETEO (PICSUP) 

T=31.83/46.17 09.14. 56 

(con inued on next page) 
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_ type 'quit' (RET lRN) 

qui .~----------------------------
co EC 00 : 51: 40 V TCPU= 000:32.26 TOTCPU 000:46.74 
LOGOUT AT 09.18.23 ON 12/05/74 

cp-67 on line xd.65 qsyo u 

Ob n your printer output. See Appendix 0 if you ne d 
more d tailed instructions. 

Obtain your punched output. See Appendix 0 if you n ed 
more detailed instructions. 
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1. S v hese note , your typewrit r output and your printer 
output for future r ference. 

2. Th r som f 
r c ved that you 

tur of the tUnCh 
should be fam 11a 

Fir a e the ID c r d 0 t h front ach deck1 it is 
not con ider d part of th deck. Duplic te i on 

he k ypunch and check that your ID and name are on 
he c rd. 

Nex duplicate (using the key punch) the fir t and last 
- card of e ch deck; now you will b able to "read" 

th punch s. W t e down wh you find there. 

Statistics Deck: 
1st card ----------------.-------------------------
last card ----------------------------------------

Histogram Deck: 
1st card -----------------------------------------
last card ---------------------------------------

- The two punched decks serve s examples of two types of 
deck format: character and binary . The first card in the 
Statistics deck identifies the format chosen by the user. 

If column 44 contains a 0, the deCk ' is a character deck. 
If column 44 contains a 1, the deck is a binary deck. 

This Statistics Deck is in format. 

The Histogram Decks are in binary format. 

°The decks are numbered so that they can be reassembled if 
they are dropped. 

-The cards in the Statistics Deck have sequence 
numbers in columns 73 - 80 beginning with number 1. 

-The cards in the Histogram Deck are also numbered 
in ascending order, but they are not numbered 
consecutively. 

3. After examining your typewriter, printer, and punched out­
put, let your instructor know how you did on the unit and 
make plans for doing the LARSYS Exercises, Unit 5. 



H nd -On 
S udent' Not -15-

ndix A: MALFUNCTIO RECOVERY PROCEDURES 

Won't R ad 

Condition 

A w c rds r 
r der top: 
tiona lights 
and here r 

ad th n 
no dd­
com on 
no b ep 

C rds t rt r ding 
nd the "hopper" light 

come on 

Prob bl 
C u 

No ID Card 

Card ben, 
orn or 

uneven 

In all other c ses, see your i nstructor 

System Error Messages 

Recovery 

R move cards from hopper 
Pre NPRO button and hold 

for a few seconds 
Gather'any cards that have 

come out of the reader 
Re ss mble your deck with 

your 10 card on the front, 
relo d the hopper, and 
try again 

R move cards from the hopper 
Press the NPRO* button and 

hold for a few seconds 
Put a blank card in hopper, 

press EOF* button, read in 
blank card 

Go to typewriter, push 
RETURN (you should receive 
a message that cards have 
been transfered) 

Type 'clear reader' RETURN 
(these steps remove the 
partial deck that had 
already been read in) 

Check original deck for bent 
or torn cards and make new 
cards where needed 

Read deck in again. If you 
still can't get the cards 
to read after three attempts, 
check with your instructor 

?CP-system is in the CP command environment: you have just 
typ d an invalid CP command. 

El16-' COMMANO' IS NOT A VALID CONTROL CO D (EXCOMD) 
System i s in the LARSYS command environment; you have just 
typed an invalid command. 

All system error messages re identified in Appendix III 
(Vol. 3) of t he LARSYS User' anual. 

*NPRO stands for non-process run out. 

**EOF stands for end-o -file. 

, 
l 
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One (or up to several) letter(s) in error. 
type an @ symbol for each letter in error, 
then continue with your m ssaqe. 

Example: 

run Zarty@@sys would be interpreted as: 

run tarsys 

Deletion of a whole line. 
type ¢, then the desired line. 

Example: 

ne~s Zarys¢ reference tarsys would be interpreted as: 

reference tarsys 

No EOF sent when Transmitting Cards 

If you neglect to press the EOF button before the last 
card is read, you can recover in the following way: 

put a blank card in the hopper 
press EOF, START 

To verify successful transmission, press RETURN 
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Stu n' Note 

Appendix B: USING 2780 AS A CARD LISTER 

p r ss STOP on rea r/punch unit 
tu n mo switch to 0 F LIN 
10 d c rds 
p ress START on printer 
p s ST RT on card r d r nd hold until 

• 

• 
c ds will be listed 

• 

• 
clear 
remov 
p s s 
press 
r emov 

card reader (NPRO) 
cards 

CARRIAGE STOP on printer 
CARRIAGE RESTORE on printer 
li ting 

App ndix C: SENDING MESSAGES 

Send message to op rator 

press ATTN 
type ' msg cp t nd your message 
press RETURN 

Send message to anot her user 

press ATTN 
type: 'msg' 

id of user being ddress d 
he message you are sending 

press RETURN 

AD 1 ght com s on 

Note: messages sent a s de crib d above ar limited 
~o one line on the typewriter. 

r 
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Appendix 0: TRANSMITTING DATA TO AND RECEIVING DATA FROM THE 
MAIN COMPUTER 

To transmit cards 

load card in hopper; 10 card must be firs card 
press STOP; turn mode switch to TSM/TRSP 
press END OF FILE 
press and hold START until READY light comes on 

• 
• 

wait until all cards re read 

• 
• 

press STOP; move mode switch to OFF LINE 
press NPRO 
pickup your cards 
press RETURN to get message verifying transfer of cards 

To receive printer output 

press STOP; turn mode switch to REC or PRINT 
press START on printer 

• 
• 

wait for output to finish 

• 

press CARRIAGE STOP 
hit CARRIAGE RESTORE a few times 
remove printer output from back of printer 
press STOP; put mode switch in OFF LINE position 

To receive punched output 

press STOP; turn mode switch to REC or PUNCH 
load blank cards in hopper 
press START 

wait for punching to stop, pick up your cards 

• 

press STOP; turn mode switch to OFF LINE 
remove extra cards 
clear punch by pressing NPRO 
pick up your cards 

WI 



'LOG IN' 

• • • • 
~ . ~ ... 

•• A~ 

• 

. ~' 
••• , O~ .. (:,,~ 

••• '<9~ 
• • • • • • • 

• • 

• • • 

• • 

CP 

• • • • • • 
• • • 

cit. 

'lOGOUT .. ... ~ .. ...... . 

• 
• 
• 

• 

• 

• • 

• • 
• • • 

~ e • 

LOGGED OFF THE 

COMPUTER 

UIi ' 

~ 
"d 
CD 
::s 

, RUN LARSYS' J lARSYS 
lARSYS PROCESSORr (END OF JOB) ~ COM~IAND ENYI RON~IENT 

[NVI RON,.'ENT 

• • • • • • • • • • • • 
SOLID LINES SHOW NORMAL TRANSITION PATHS 

DOTTED LItlES SUO\'l ALTERNATE TRANS I TI ON PATHS 

LARS Computer System Environment Diagram 

-C) 

::s 
c:. 
en ::s • 
o 

- ::s 

:z: 
o 



• 

l 

. . 
I I 

J 

-,------

LARSYS 

Problem tat 
In tructor' 

ents for 
Not s 

ud nt 

Instructional Procedure 

Instructor' Notes 

It i ugg st d that you assign the problems one at a time nd int r ct with th tudent between problems • 
For ch problem the recommended approach is to: 

) Go ov r the problem statement with the student. Discuss which processing function he will be using. b) Have student punch the control cards. c) Check over the control cards, point out errors or alternative approaches if you wish. d) Have student run program. e) Discuss results. 
Encour ge your students to use the LARSYS User's LARSYS system featur s themselves as references. may find it helpful if you instruct him how to c how to cancel output. 

Instructor Time Estimate 

Manual and the 
The student 

ncel a job and 

Interaction with students before and after ach exercise: 10 to 15 minutes per exercise. 
Data Source 

In all exercises requiring access to a Multispectral Image Storage Tape, the student should be encouraged to use a personal runtable using the card sequence: 
-RUNTABLE 
DATA 
RUN (XXXXXXXX) , TAPE (TTT) , FILE(F) END 

See "Special Note to Instructor" on page 6 of A Survey of the LARSYS Educ tional Package at the beginning of this volume for instructions on how to create the d ta t pe for your site. 

, 
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o your 10, 
comm nd: 

Ch ok ~ith yOUI' tudent to 
ti tinge If he aZl' ady has 

that h has a 'RsfBI'encB AZl' 
on.~ kip this pl'obZem. 

No oontl'oZ oal'de al' 
how to Zogin~ get hi 

quil'sd. Stud t m 
z· ting and quit. 
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Login : 

a) ini 
b) co ut 
c) 
d) ry for un 72050700 

(u e your ~ r nee. A " 1 au 
wh c LARS S Con rol COJQJIlan ) 

In8t~ucto' Notss 

z. 0 oont~ot oa~d a~ squi~sd o~ thi s=e~ci • It i dssigned to gi ve the tud nt p actic i n th Zogl p~oc du~e, issui ng oontrot commands and ob alning print ~ outp t. 



LARSYS Ex 
In t uctor's Notes 

xerci 3· Gr Printout 
--~----------------

Th purpo of thi x rc i to provide experience building 
an input d ck and runninq a LARSYS job in order to acquire specific 
outpu~. (S p q 2-29 in Vol loth LARSYS Us r' Manual for 
gener 1 info tion out c rd 0 t) This LARSYS output also 
illustrate th informational value 0 multisp ctral data. 

Set up the control c rd deck needed to obtain a sinqle­
width qray scale printout of line 750-9 9, run 66000600, 

howinq channels 1 throuqh 12. Us a COMMENT card so that 
th output will be labeled. 

Li t your deck off-line d check the listinq for errors 
in card preparation. Correct any such errors. 

Run the job. 

Instruotor's Notes 

t. Your student ~ill probably need h8lp in deciding ~hich p~oces­
sing function to use. Try to get him to discove~ the ans~e~ 
himselfl direot him to his REMrRENCE ALL output and the 
LARSYS User's .Vanual. 

2. If you have t~o students doing the eze~cise at the same time# 
the output oould be reduoed by having one ~un the even channels 
and the other the odd ones. 

3. Ezplain the set-up for a user ~untable so that you~ student 
~ill use the tape that has been rese~ved fo~ inst~uctional 
purposes at your remote tsrminal location. 

4. 

lOr easy reference ~~un 66000600 is stored on 1'ape TTT -
Pi. le F-

. ----, 

After your student has completed this ezercise, you can use 
hid output to illuBt~ate the value of multiBpect~al data. Sho~ 
ho~ Bome field bounda~ies a~B mo~e easily detected in ce~tain 
channels. 

- con tinued-
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S. Point out how ou might want to ae t he P~CH cont~oZ c r d if 
you e:peot t o make additionaZ g ay scat p~into ts of th 
same a~ea. ~~av s 00 puting t he histog am aga~ .J 

6. sk you~ stud nt if he used the BLOCK ca dad ind 0 t ~hy 0 
~hy not. Discuss the BLOCK card's function. 

1. This B~erais. area B a lot of output. Discus8 ~ith your t d t 
the nee d fo~ restricting output requests 80 that they cal Z fo r 
only what i8 needed. 



h 
exp rience 
LARSYS for 

t • 
i zi ng 

E rei 

d 8 gn d to qiv you or 
nd dde amiliari y wi h th power of 
multisp ctral char act ri ics of the 

Graph columns 9, 59, 69, lines 408 to 503, of run 66000600. 

Show d t from t h .44-.46, .62-.66 and .80-1.00 micrometer 

channel • 

Punch th con 0 c rd d ck and run the job. 

Inst~ueto~'s Notes 

l. The p~oblem statement mphasia s the ~auel ngth bands of the 

channels. Student ~ill have to ~efe~ to IDPRINT output to 

find the eo~~esponding channel numbe~e. 

2. Let th student et up the eont~ol oa~d dsok. As long as it 

~ill ~o~k~ let it ~un. Afte~~a~ds you may ~ant to point out 

va~iou ~ays of etting up the oont~ol oa~ds so as to get 

desi~ed types of g~aph8 (not too many plots on one set of 

a:&es~ ste.) 

Fo~ easy ~efe~Bnoe~ ~un 66 000600 is sto~ d on Tape TTT - ______ _ 

File F:It 
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LARSYS Exerc ' ses 
In tructor's 

Exercis 5: Graph Lin 

The purpo of this x rc's p r lle1s th of th previous 

one with ad d xp rienc in using LARSYS d'agnos ic fea ur • 

Gra h line 708 of run 66Q00600. 

Punch the control card deck. 
Use t he -CHECKOUT procedure 0 check for control card 

errors. S e pages 5-15 through 5-18 (Volume 1) of the 

LARSYS User' s M nu 1 for a description of this initiali­

zat ion function nd pages 3-14 through 3-19 for a step-by­

step description of how to use it . 

Run t e job . 

Inst~uoto~ 's Notes 

t. Stud nts wiZL have to decide which channets th y want. 

2. A common btunde~ is to ptot aZ t t2 channets on the same 

graph. This ~esu tts in a mass of symbols. Th~ee or fou~ 

ohanne t p ~ grapl works out bette~. 

For easy ~efe~enoe run 66000600 is stored on Tape TTT ~ 

Pi Ze F:;r 

. 
----~ 
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In 

Exerci 6: Colo 

Th purpo of thi xercise is to cqu i t you with th 
b tch proce ing od and to further your un r nding of th 
n tur 0 multi pectr d tao 

Run 66005200 is a low-l vel flight over se of color 
panel on the ground. These panel are used to obtain da a 
which help in c librating the aircraft canner dat. The 
pels, locat d b tween line 400 and 1000 nd columns 315 

d 425, r arr nged in two strip . The trip on the left 
m de up of thr e color d rectangular panel ; the right­

none i a rie of gr y panel • 

U ing the ba ch proc s ing ode, obtain some representative 
gr y scal rintout 0 thi are and determine th row and 
column boun rie of the color panel . Se page 2-45 
through 2- 6 and p g~ 3-38 through 3-39 of the LARSYS User's 
M nual (Volum 1) for info mation on how to submit a batch 
run from the termin 1. 

After you get your gray sc Ie printouts, select a particular 
p nel and obtain lineprint r output of the data values for 
all point within th pan 1 boundaries . Show the data for a 
representative set 0 channels. 

Can you t 11 from the mul i pectral dat the color of each 
of the three colored panels? 

Inst~ucto~'s Notes 

z. Befo~e sta~ting student on this p~oblem be su~e a copy of ~un 
66005200 is on the tap d dioated to inst~uotional use at 
you~ ~emote te~minal looation . If a oopy i not avaiZable 
you can make one by ~unning 

ItDUPLICATERUN 
FRrM RUN(66005200) 
TO TAPE(TTT)I FILE(P) 
END 

Fo~ you~ futu~e ~efe~Bno : 

TTT -

at this Zooation fo~ ~un 66005200. 

Student should be encou~aged to use a pe~sonal ~untable 
when ~unning this e~e~cise. 

-continu d-
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LARSYS 

2. T is ~un has only 6 chann ls. I sugg st you l t th stud nt 

stumble into this himself; th n point out the value of th 

ID eco~d (IDPRINT) ~hen ~o~king ~ith a ne~ ~un. 

3. S udent must d cide fo~ him elf ~hat a lI~ep esentative" set of 

channels is. Chann l S sho~s the panels qui~e ~ ll. 

4. The data fo~ line 43l does not ezist and~ if th pa~am tB~S 

se tected by the st d nt call fo~ this lin a message to this 

ef ct ~il t appea~ on the g~ay scale p~intout. Let the 

st dent discove~ this fo~ himself and use t h oppo~tunity to 

point out th many diagnostic featu~es built into LARSYS. 

5. Pan ls a~e in the vicinity of lines 687-726~ colwmns 340-378 . 

Th dBg~e to ~hich th pan e ls sho~ up on the g~ay sca le 

pr intouts depends on the siae of the a~ a histog~amm d. 

6. Th e color panels are red , g~een, and blu in t hat or d r. 

I 

· , . , 
" 
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INSTRUCTOR'S OVERVIEW OF UNITS VI AND VII 

Instructor's Notes 

At this point in learning to use LARSYS, the student has available two case study units. One case study is geared toward a supervised analysis approach, analyzing aircraft data. The other case study combines techniques from both supervised and unsupervised pproaches and applies these techniques to data collected by the Earth Resources Technology Satellite, now known as LANDSAT. 
If a student has the time, resources, and interest, a study of both units is recommended. If not, you should help the student decide which one will be more useful. The philosophy taken in preparing these case studies is described in the "Preface to the Student" section of each document. Please read this material. 

In working through either case study, it is important that the students state clearly the objectives of their analyses. Discuss the chosen objectives with the student . A number of readings are suggested from the site library. Make sure that your student knows the local procedures for gaining access to the materials. 
We recommend that you monitor the progress of your students frequently. Try to arrange frequent student/ instructor conferences of short duration, since experience has shown they are more beneficial than lecture sessions of longer duration. These conferences are particularly important in the case s tudy analyzing LANDSAT data. 
Included in the site library is one solution to c.~ach case study. "An Analysis of Run 71053900" is the aircraft data analysis, and "An Analysis of Run 73033802" is the satellite data analysis. These solutions are NOT presented as -the correct solutions" but rather as example solutions. Since the analysis of remotely sensed multispectral data is a developing science, you should not expect your student' s analysis to match the results of the solution we have provided. 

Also provided as part of your "instructor's kit" are decks of Field Description Cards for the test fields used in the solutions provided. The test deck for the aircraft data analysis is not intended to replace student-selected test fields, but rather to serve as an additional evaluation tool if, for instance, several students are going through at once and you want a comparison test deck. The test deck for the satellite data analysis is provided for use by all students, to save them th time they would spend selecting their own test fields. 



2. 

3. 

s. 
6. 

o fULTISPEC RAL DAT 
S USING RSYS 

Ins ructor's Notes 

Stu ent copy of Guide to ultispectral D 
uSin, LARSYS by J.C. Linden1aub (LA~s Info 
0628 3) 
Stud nt copy of Pattern Reco¥nition Notes by P.H. Swain 
(LARS Information Note 11151 ) 
Ref rence copy of LARSYS User's Manual 
Reference copies of LARS Information Notes: 

120371 - The Importance of Ground Truth Data in 
Remote sensins by R.M. Hoffer 

102670 - ~andom NOlse ln Multispectral Classificlcl­
tion by s. WhitSlt t 

062273 - Anir sis Research for Earth 
matl.on astems: 
D.A. Lan grebe 

020871 - Com arison of the Diver 
ln eature e ectlon y 
~obertson and A. Wacker 

"An Analysis of Run 71053900" with Field Description 
Cards for est fields. 
Multispectral Image Storage Tape: Check to see that one 
of he data tapes assigned to your terminal site has a 
copy of run 71053900 on it. If it does, enter the tape 
number and file number belo for easy reference: 

Tape TTT • ; File F • 
If it does not, see page 6 of A Survey of the LARSYS 
Educational Pack gee 

Additional R ferences 

Examples of res It analysis and the ex raction of useful 
information from mult-spect al dat classifications may be found 
in journa such as: 

Remote Sensing of the Environmen 
IEEE Transactions on Geoscienc Electronics 
Remo e Se sing in Ecology 
Journ 1 of Soil and Conserva ion 
Photogrammetric Engineer-ng d Remote Sen inq 

gronomy Journal 
Applied Opt-cs 

as well as in a number of LARS Informa ion Notes, and published 
proce dings of remo e sens-ng con rences. 

.... 
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in preparing his prof the L RSYS 
scr'bed in the "Prefsc 0 th S den" 

nt. P ase ead this sect'o . 

he progr of your s u­
once 

sho duration 
e sions. 

Studen s need to sta 
study. 

heir object'v s cl ar y for the c se 

Each remote terminal site has beer provided with a copy of 
"An Analysis of Run 71053900." The analy is of remotely sensed 
mult ispectral data is a developing science and you hould not 
e pect your student's analysis to match the results of the 
" chool solution" we have provided. There is no single "co rect" 
analysis. In particular, it is doubtful th t a person an lyzing 
a f l ightlin fo r th fir t t' m ould obta n as high a degree of 
correct c 5s~f'c tion as has been achie ed on he analysis pro­
v 'ded to you . Con ' der our 50 ution a "cru chit but not an "auth­
or ' ty." 



1. 

2. 

3. 
3. 

• 

s. 
6. 

FOR 

In tructor's Notes 

uired 

of A Cas Study Using LARSYS for 
by TIn K. Cary and John C. Lind nlaub ~~~~~~ tion Nore 050575) 

S udent copy of P ttern R cognition: A Basis for R mot S n ing D a by PhIlip H. Sw In 
(LARS In ormation Note 111572) 
R ference copy of LARSYS User's Manual Referenc copies of LARS Information Notes: 

120371 - The Importance of Ground T uth Data 
in Remote S n ing by R.M. Hoffer 

011069 - cological Potential in Spectral 
Signature AnalysIs by R.M. Hoffer 
ana C.J. Johannsen 

042673 - Two ffective Feature Selection Criteria for Multispectral Remote SensIng by 
P.H. swain and R.C. King 

062873 - Guide to Multispectral Data Analysis Using LARSYS by J.C. Lindenlaub 
110474 - An Introduction to Quantitative 

Remote Sens1ng by J. Lindenlaub and J. Russell 
072473 - Emission and Reflectance from Natural 

Targets by R. Kumar and L. sIlva 
100771 - The Minimum Distance Approach to 

Classification by A.G. Wacker and 
D.A. Landgrebe 

"An Analysis of Run 73033802" with field desC':ription cards for test fields. 
Reference Data: Three kinds of reference material are needed for the case study: 

a) Six U.S. Geological Survey 7.5 minute quadrangle maps covering the area analyzed in the case study. These are not provided as part of the site librarY:- The site techniques specialist should be responsible for ordering these maps. Three or more sets of maps per site are recommended. The m ps may be ordered from Distribution Section, U.S. Geological Survey, 
1200 South Eads Street, Arlington, Virginia, 22202. The names of the sheets required are: Oolitic, Indiana 

Bartlettsville, Indiana 
Clear Creek, Indiana 
Allen's Creek, Indiana 
Bloomington, Indiana 
Unionville, Indiana 

A set of the USGS maps should be loaned to the students during their study and collected from them afterward. 
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1 Referenc 

p of results an lysis 'and the extr ct on of ul in ormation from multi pectral d ta cl ss . ic tions be found in journals such as: 

R mote Sensing of the Environment 
I EE Transactions on Geoscience Electronics Rote Sensing in Ecology 
Journal of Soil and Water 
Photogrammetric Engineer ing nd Remote Sensing Agronomy Journal 
Applied Optics 

s well as in a number of LARS Information Notes nd p blished proceedings of remote sensing conferences. 
Instructor'S Notes 

As mention d earlier, student/instructor interaction is an important part of this case study. It is recommended that you meet with your students after each step in the n lysis. At the beginning 0 _ the c s study you will \'lant to make sure that e ch student knows about the various refe ence m terials and their av ilability. 



Examination of 
ata quality , 

\11 

Coordination of r·lSS 
d ta with refere c e 

data 

Iii 
Selection of candi-
date training areas 

~ Clustering r ------- ..... --.-..--
I 1 ,j, 

Association of I Statistics --
cluster classes ~ 
and information r Separability I classes 

'" 
" 

Separability diagram 
construction 

I Training class selection -

lStatistics of training classes I 

Figure 2. 

'If 

Classification, 
results display, 

and evaluation 

Information extraction 
and interpretation 

Flowchart indicating the sequence of steps undertaken 
in the nalysis procedure described in this manual. 
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you can ' t 1 ct r 
hey cont in 0 ly 0 

to s 1 ct n e f om 
s certain to cont in 

Al hough this proc dur c n b 
tudy , it is uggest th t you 

n 
h 

c ion on 
should 

0 
tud 

umn 
county 

will perhap 
" in the 

ud more than one cover type . Th reason for doing thi 
wh n the cluster' ng algor ithm uses all four channels of 

d t, h clu ter map which is produced may be thought of 
an enhanced image . That is, amp obtained by using d ta 

rom all four bands might be expect d to do a better job 
of deline ting boundaries between cover types h n any 
single-ch nnel gr y sc Ie map . An rea which includes a 
f irly 1 rge portion of th re ervoir along with some shoreline 

r a should illustrate this point. 

pon 
There 
other 

nd s 
blund 

th 

It is suggested th t you place the burden 0 decision 
your students in selecting candidat training re 

re numb r of approaches, and some work better than 
, but we have found that students gain by their mist kes 
I dom make th same mistake twic. Example of typical 
rs in sel cting c ndidate training are s are th ~o lowing: 

a) Selecting reas on gr y scal printouts nd then 
discovering later on hat the reas th t they selected 
h p ened to fall in the cloud shadow area of the aerial 
photogr ph, thu m king it impossible to establish 
cluster-class/ nform tion-class associations. 

b) Not selecting re s with di i nctive 
9 om tric f tures , uch bend in the riv r or a 
penn ' nsul jutting out into e r servoir , thereby 
m king th process of overlay ng the eri 1 photograph 

nd t h cluster m ps more difficu t. 

Her 
rro 

n, it is suggest d that you let udents discover 
for themselv s . I th y don use the best 

------------------------



-5-

fir t tim , you can point out some of 
e and sugge t improv d techniqu s for use in 
8. 

It would b a good id a 0 discuss with your students 
th nalysi flowch rt aft r they h ve completed the clustering 
operation. As th case study is written, tudents are 
enc~uraged to make cluster-cl /information-clas8 associations 
working from th output of th clu t r m p and reference 
d ta b for running th ST TISTICS and SEPARABILITY 
processors. You might want to point out tha~ it would be 
po ible to proceed on the right-hand branch of the analysis 
flowchart, that i the statistics, separability diagram 
construction prior to the time that they m ke the spectral 
class/information class associations. Experience with pilot 
group of students has indicated that until the s t ldents 
have actually pursued both paths they don't have a full 
appreciation of the interdependency of these operatiol"s. 

Although the case study points out that the students 
should take care in keeping track of the symbols used in 
SEPARABILITY and being able to relate them to the original 
cluster symbols, it would not hurt to emphasize this point 
wi ':h them before the SEPARABILITY processor is run. 

Interpretation of the separability diagram and final 
training sample selection will be one of the most frustating 
experiences for the students. Your encouragement at this 
point would be helpful. It must be realized however, that 
there are no clear-cut, crisp rules that can be used in this 
part of the analysis. Also, take this opportunity to state 
that part of the purpose of the case study is to develop 
experience. If there were strict rules available, it 
would not be necessary to have highly trained analysts. 

In discussing the classification and results display 
operations with your students, point out that the case study 
suggests storing the classification results on disk and 
hence, it is suggested that the students chain several 
PRINTRESULTS runs immediately after the CLASSIFYPOINTS 
algorithm has been run. One possibility is to do a 
PRINTRESULTS which does not group any of the subclasses 
which they may have defined. This allows students to see 
the interdependency between the various subclasses. Then 
follow this with a second PRINTRESULTS operation which groups 
subclasses into the major cover types so that the test deck 
which has been provided as part of the case study materials 
may be used. 

out of seven groups of students that have field-tested 
this study most of them achieved training data performance 
results in the low to mid 90\ range. Most of the groups 
achieved test results percentages in the low to mid 80's 
with considerable confusion between the urban and agricultural 
classes and to a lesser extent confusion between the forest 
and agricultural classes. These numbers are given simply 
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c rtainly pos ibl th t a tud nt 60' ccuracy could 1 arn as much bout stud nt ho achi v d an 87. accur cy. 
Th ification r sults hould b di cu Wh n low accuracies and confusion n c rt in cov r types re evident in the r ult, thi could 1 0 ri becaus th tr ining sets th n lly chos n were no repr nt tiv of the rea bid. If the situation w rrant it nd tim p ts you Y wish to h ve your students iterate through por 'ons of th n lysi gin • 
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