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Computers and the Teaching
of Airphoto Interpretation
The technique described allows the computer to check the
correctness of the student's interpretation.

INTRODUCTION

T HE ASSEMBLY of a series of practical exer
cises in airphoto interpretation is fre

quently the result of trial and error over a
period of years. Identifying and obtaining
sets of photographs which illustrate not only
the general principles of photo interpreta
tion, but also serve to introduce the student
to either a particular geographical area or
field of study, or both, takes time. While
available workbooks and other publications
provide valuable material, one of the basic
problems remains, that of checking the stu
dent's results.

Frequently a student exercise begins
"Identify the objects numbered one to
n...." Alternatively, he may read "Com
pile a land use map from...." The former
task is useful in the initial stages of a course
in that it directs attention to a particular
feature and aids checking of interpretation
with large classes. The latter rubric may be
open-ended in which no guidance is given
as to a classification system. This has merit,
but at a more advanced level. Where a par
ticular classification scheme is to be used
the problem becomes one of checking. Be
cause no two students produce identical
thematic maps (under normal circum
stances), an overlay helps the checking
process which still remains laborious and
open to error. In discussing why a particu
lar interpretation is incorrect the problem of
the positioning ofboundaries also arises, and
while this too is an impOitant palt of the
learning process it divelts attention from the
interpretation.

It is possible to overcome some of these
problems by drawing up a rigid specifica
tion. This solution might be quite accept
able for in-service training but would pre
sent problems in a more general educational
environment with the need to produce inter
preters who would be flexible and not con-

strained by a particular organizational
hamework.

The increasing trend towards caltographic
data banks and the widespread use of line
printers to produce thematic maps led the
author to experiment with the use of a com
puter as a means of displaying thematic
maps based on air photo interpretation. The
use of computers in this way allows students
to be simultaneously introduced to three
aspects of data collection, manipulation, and
display in addition to the interpretation of
the air photo. These aspects are-

• Collection of data from air photographs
using regular grid sampling,

• Creation and manipulation of cartographic
data banks, and

• Automated output of spatially distributed
data.

In addition the method also enables the
instructor to be relieved of the tedious task
of correcting students' work and makes his
assessment of that work more rigorous.

DATA COLLECTION

The data collection part of an exercise in
volves systematic sampling of the study
area. Ideally, if the data are to be incor
porated into a data bank, the grid used
should be a national sUlvey grid. In Australia
this would be the Australian Map Grid
(AMG) which is based on the Universal
Transverse Mercator Grid.

For reasons of cost, simplicity, and ready
availability the most acceptable system for
generating graphic output is the computer
lineprinter. The use of a lineprinter, how
ever, presents problems in that the charac
ters printed are rectangular and not square.
Using the national survey grid as the basis
for digitizing would produce output which,
if uncorrected, would be stretched in one
direction. Thus, the output could not be
directly superimposed on the source docu
ment. For instruction this would be an
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impOitant feature; for this reason it was de
cided that the grid to be used for digitizing
would not be the national survey grid, but an
arbitrary grid based on the character size of
the lineprinter. \Vith a lineprinter operating
on ten characters per inch horizontally and
six characters per inch veltically, a grid was
established based on three characters hori
zontally and two characters veltically. Such a
grid approximates reasonably closely to a
square without producing too large a grid
interval. Alternatively, a 5 by 3 set of char
acters is the smallest arrangement available
to produce a square grid.

A fUlther reason for not using the national
survey grid is that the data are collected
directly from the air photographs on which
a grid is superimposed. The effects of tilt
and ground relief would introduce another
problem into the exercise if the national sur
vey grid were to be used. While this is an
important aspect of data collection it is an
additional complication not generally wel
comed in the earlier stages of an airphoto
interpretation course.

Initially, students were asked to construct
their own grids on the air photographs. It
soon became apparent that the accuracy
with which the grids were constructed
varied considerably. Therefore, grids are
now premarked on the photographs. Other
wise, the instructor would have to deter
mine if a problem is due to incorrect location
of the grid or incorrect interpretation. At the
present time the exercises operate with
stereotriplets, the grid being marked on the
central photograph.

To avoid problems which involve a sub
jective judgement, the use of the grid cell
itself as the basic unit was abandoned in
favor of using the grid intersection. It might
be argued that by using the grid cell that the
major components of the area are recorded
and this ought to be the method used. This
paper does not attempt to review the argu
ments in favor of one system or another in
general terms. In the context of planning
this particular project the main objective
was to eliminate as far as possible errors
other than those arising from incorrect inter
pretation. Two possible situations are shown
in Figure 1. A decision as to which category
each square should be assigned will clearly
be subjective. For example, classes A and B
cover 50 percent of the area of each of the
top two grid cells, while in the two lower
cells there is a three way split between A,
B, and C. If each grid cell can only be re
corded as a single class, then there is no
unique answer and assessment of the stu-
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FIG. 1. Hypothetical land use map (dashed lines)
with grid (solid lines).

dent's work is very subjective. The location
of the grid intersection, on the other hand,
is objective and the student has only to inter
pret the feature at that point. This is not to
say one method is better than the other for
general use. The nature of the data being
interpreted and their intended use will af
fect the choice of method.

This objectivity is important when check
ing students' work because the computer is
able to calculate a percentage correct figure
which refers to the correctness of the stu
dent's interpretation of the air photograph
and does not incorporate variables such as
grid location or a dubious decision as to
which feature covers more than 50 percent
of a grid cell.

DATA PROCESSING

Even with clear instructions regarding the
collection and presentation of the data,
errors continue to be made. To reduce the
frequency of these errors a separate program
was written to operate on a minicomputer
(PDP-llT34) to which students have direct
access on a cafeteria system. This allows
students to input their data and produce a
simple lineprinter map. If the data set does
not have the correct dimensions (e.g., a row
missing), the computer rejects the data and
the student needs to look for the source of
the problem.

When the data have been checked, the
card decks are handed to the instructor who
runs them on a larger computer. His pro
gram checks each student's data matrix with
the correct data matrix, and computes the
percentage correct and the percentage of
each land use category (or whatever is being
interpreted). In addition, an error matrix
indicating the ways in which each point has
been interpreted or misinterpreted is pro-
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duced. While each exercise is being
checked, a running total of the error matrix
is also calculated. This allows the instructor
to check if a palticular error in interpreta
tion is common to the whole class or only to
a few individuals. The program * is written
in FORTRAN as a series of subroutines which
can be called up in varying combinations
to produce single map outputs, compare
changes in land use, and so on.

DATA OUTPUT

As the system is currently arranged each
student receives three maps:

(1) A map showing his interpretation and
where he has made a mistake in interpre
tation (Figure 2). This is done by putting
XXX in the top row of the appropriate
grid cell and the student's interpretation
beneath. Beneath this map is an indica
tion of the percentage area covered by

ISHAIL 61'1 (,.,.~

S$SPPPPPPPPPTTTTTTTTTTTTTTTPPPPPPPPPXXXPPPPPPXXXPPPPPpXXXXXXXXX
S$$PPPPPpPPPTTTTTTTTTTTTTTTPPpppppppTTTPPPPPP~$SPPPPPPpPP PPPPP
XXXXXXXXXUYUTTTTTTTTTTTTTTTTTTTTlXXXPPPPPpxxxxxxxxxXXxXXXXXXXXX
PPPCCC'$,UWUTTTTTTTTTTTTTTTTTTTTTWWUPPPPPPTTTPPPPPPPPPPPPPPPPPP
'$SXXXXXXTTTTrTTTTTTTTTTTTTTTTTTTTTffTTPPPPPpnpppppXXXXXXoppppp
$$SPpp(CCTTTTTTTTTTTTTTTTTTTTTTTTTTfTTTPPPpPPppPPpppppPPPPPPPPP
XXXPPPPPPPPPppPTTTTTTYWWTTTYWWTTTTTTTTTPPPTTTpPPPPpppppPPDppppp
PPPPPPPPPPPOPPPTTTTTTUWuTT1WW~TTfTTTTTT·PPTITpPPPPopppPPPPPPPPP

XXXppppppppppnpppoXXXrTTTTTTTTTT1TT1TT1TTTTTTpPPPPPPPPpPPXXXXXX
PPPPPPPPPPPPPPpppPpDPT1TTT1TTTTT TTTTTTTT TTTTTDPPPPPPPppPp$S'CCC
XXXPpP$'$PPPXXXXXX,I,TTTTTTTTTWwwTTTTTTTTTTTTTTTPPPPPPXXXXXXXXX
IISPppISSPPPpPPPPP$I,TTTTTTTTTwWWTTTTTTTTTTTTTTTpPPPpp$~f$I'$S$

$'I'$$PpPPPPS<'I~<~~~DppTTTTTTTTTTTfWWWTTTTTTTTTTTTPpp •• ~PppoPP
$$S'$$pPpPPP>~$$$<~~$ooOTTTTTrTTTTTT4WWTTTTTTTTTTTTPpp~~.PpppPp

XXXCCCXXXXXXXXXXXXO~"XXX$$IOOOTTTTTTTTTTTTTrTTTTTTTpPpXXXxXXopp

PppCCC$$$'$$S'$$$,OOOT$<'$SOOOTTTTTTTTTTTTTTTTTTTTTPPP$~.OOUPPP
PPPXXXPppPpP$""<ono"'XXX$I'PPP@~~I$$TTTTTTTTTTrT~WW$85pPpCCC

PPPOOOpPPPpp$'$·$<onO<'~~~M'S'PpP.$~SI$TTTTTTTTTTrTWlJw,~.oPpCCC

S$$PpPpPDXXXXXXXXXS'SvXXXXXXXXMMMMMMXXXTTTTTTTTTTTTTTTTTTXXXXXX
SSSPPPPPp'S$$<'$'<'<'<'<CrC'STMXMMMMOQOTTTTTTTTTTTTTTTTTT44.TTT
PPP PPPPPPPPPpP'I<XXXXXXXXXM~~X~MMM"MMMOOgTTTTTTTTTXXXTTTfTTTTT

PPPPPPPPPPPPPPD$"I<SrrrCCC~HXXXHHHHHHHOOUTTTTTTTTTTTTTfTTTTTTT

PPPPPPPPPPPPXXXPPPXXXvXXCrCM~~~M"XXXpPPOOOOOOTTTWWWTTTTTTWWWTTT

ppppppPPpOPDS<IPopppprr'crC.MMM~MCCCPpDOUQQOOTTTWYWTTTTTTw4WTTT

PPPPPPXXXXXXXXXXXXXXXPonXXXXXXXxXXXXXXxXXXQOOno W'IWTTTTTTTTTTTT
ppppPOPppDppPpp$s.pDpnnncccpDPH~MPPpCCCCCCOOOPOOWIIWTTTTTTTTTTTT

PpPCCCIIS$\<POoXxxpopnooXXXXXXOR $S~PPPvYOOUQOOOTTTTTTXXXTTTTTT

PppLCClas "PPPppnppooo pPP~M~OOU $SPpPQQUUQQUnUTTTTTTWJPTTTTTT
pPPLCC'SSXXXXXXQQPs<sXXXXXXUOUOOUQOUCCCOQUOOU$$ OOOTTTTTTrTT}WW
PPP(CC$S$<$"POD{l~"'I<S<$q"HI" Vtlll\JVUcCCllQ\I\JIII/S$$1I0 TTTTTTTTT'Ji 1.1
XXX>.sXXXXXXS<'1JonXVXnnnU1JOUOllXXXOVIIOQOUU\lS IS 'OOOUOOTTT'JWI.ITTT
PpP~$'SI!t$S'."PQnl<''''O'''QUOUV ~~"\JU"UUOIIQIl$$$I!'OUOOII\lTTT~YYTTr

XXx.$SS$SXXX~~UnU~XXXXXXXXX~U~~~~XXXXXX~"~UIIU"'~"O~UOOO"UnTTTTTT

PPP'$SI$Stl$vnn~\'l~crc,.t$<S00~0\'l1l$$.S$$"\I~U\l\l"U~\lIIQII"1IUU~TTTTTT

PPPVPPPPPDPPS"XXxxXXnnnXXXOOIIU vSSaXXXOIIUQIIIIOQIIUIIQUOOOUVuuUTTT
PPPPPPPPPPPP"$POPonun~""$$UVUUUII$S$$ S\lQUOQOe~ UUQUO~V"OOQUTTT
S$$PpPXXXoppppoopoVVVnonPPPPPOXXXPPPXXXXXXVUUtltlUVOUCCCQ~~UUUPPP

$!$PPPPPPOPPPPPOPOOPOnRnppppPPPPPPPPPPPCCCuUQQU"IIIIVCCCUUQUUOPPP
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••••••••• ***.**** •• ******* •••• **.*** ••• ** •• **** •••••
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TTl 25.1
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01111 15.0

PERCENTAGE COOPECT 7~.7

FIG. 2. Student map with corrections.

* Copies of the program may be obtained from
the author who makes no claims to being anything
other than an amateur in this field.
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each land use and a statement of the per
centage of data points correctly inter
preted. The percentage land use figures
are based on all the grid cells and include
mistakes.

(2) The second map (Figure 3) shows the stu
dent's uncorrected version as it would
normally appear together with the key.

(3) The third map (Figure 4) shows the in
structor's version and the key together
with an error matrix indicating where the
student has gone wrong.

By using the maps and data the student
can directly relate the maps to the air photo
and see his errors of interpretation. If he

consistently misinterprets a particular land
use type and usually assigns it to another,
then there is a fundamental error in interpre
tation being made. On the other hand, a ran
dom distribution of errors normally indi
cates the usual problems faced by a student
in learning air photo interpretation. The stu
dent and instructor are thus able to direct
their attention to specific problems of inter
pretation without the need to worry if they
are looking at different points.

CONCLUSIONS

Although the method described fails to

ISMAIL aiM 11t'~P
$$$PPPPPppprTTTTTTTTTTTTTTTPPPPppppPTTTPP?pPPsSS?PPP?PPPP>P??PP
$$S?PPPPpPPPTTTTTTTTTrTTTTTPPoPPPPpPTTTPPPPP?$$$PP?PPPp?pPPPPPp
PPPCCCS$$WWWTTTTTTTTTrTTTTTTTfTTTWWWPPPPP'TTTpPPPPpPPP?~PPPPPPP

PPPleC$S$WWWTTTTTTTTTTTTTTTTTTTTIWWWPPP?PDTTTPP'PPPP?PpPP'PP?'P
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PPPPPPPPPPPPPPplI1TTTWW WTTTWWWTTTTTTTTT?PPITTpP?PPPPPPPPP,PP?PP
ppppppppppppppppppppprTTT1TTTTTTTTT1TTTTTTTTTPPPPPpp"P'PT$$CCC
ppp pp PPPp PPPP' PPPPp PPTTTT TTTn ITT TT nT I Tnn TPP Pi'i'PP"PP P$ $$ ece
S$$PPP$$$PPPPPPP?P$~$TTTTT1TTTWWWTTTTTTTTTTTTTTTPPPPPP5~~$$$$$$

$$$Ppp$$$ pp!'PPpP PP$H fTlTT TTl T"Iw\.iTTnnnrrTlTTTPPPPPpijlli4i HUU
S$$'$'PPPPPPI~$I$I~~il!Pp.TTTTTTTTIITTWWWTTTTTTTTTTTTPPP.lilI,PPPPP

$$$$$$PPPPPp$TT~$~$~~ppplTTTTTTT1TTTwwwTTrTTTTTTTTTPPP~~~PPPPPP

PPPLCC$I$$$$$$$1$IQ~~'$I$$I~UUTTTTTTTTTITTT1TTTTT1TPPP~e8~Q~ppP

PPPCCC$$$I$I$$$f'<0~0$1.$i$W0~TTTTTTTTTfTrTTTTTTTTTPPP@e$~Q~PPP
PPP\!l.!QPPp PPPII$1 HQQU '.<111'1\$$ '. Pp PUU $$ n TTTTTTTTTT;J\1Wi9'i$ p pr Cc e
PPPUUQPPPPPP"$I$rQug'ITMM~$$$PPP~.~$IITTTTTTTTTjTTWWWa~$pPPcec
lSI cceIS~MR"~M.,.,TTTTTTTT'TTTTITTTTWWW1TT

CCCllt••~"M.Q0WTTTTTTTTTTTTTTTTTTWWWTTT
PPPPPPPPPPPPP.pl,rSI$.rccceC~M"'IIMro!MM~I\l!i'lI!IIIlT1TITTTIITTTlTTTTTTTT

PPPPPPPPPPPPPPP$$~$~$ccrCCCM~~~~~MM~~M~~UUT1TIITTTT1TTTTTTTITTI

PPPPPPPPPPPPSIIPPPDPPCCCCCCMMMM""CCCPPPUUIOUIITTTWWWTTTTTTWWWTTT
PPPPPPPPPPPP$fSPPPPPPCCCCCCMMM~M~cecPPPUII~OUOTTTWWIITTTTITWWWTTT

PPPPPPPPPPPPPPP$$$PpPUU~CCcppnM~~PPPCCCCCC00~~U~UWW,TTT'TITTT,T
PPPPPPPPPPPPPPDISIPPPDU'CCCPPP~MMPPPCCCCCCQ",U.WWWTTTITTIT'TTT
PPPCCCSIII$SPDPPPPPPPPPPPPP.MMqUQSSI~P?VUUI8'9IlUTTTTTTWNWTITTTT

PPPCCCIIIS$SppppapP'DPPPPPP~RRI9UIIIPPP~UUU'UU'ITTITTTWWWTTTTTT
PPP CC CU$ $$IP P POQUI' U H H IUOllI1QIIIl/VC CC UU\lIUlI$s $I\)\lT Tn TTl TlWWII
PPP~CC$II~IIPpp'al$SI1$JS$laOIQIVD'UCCCVU'.U\lII$UI\lITTTTTTITWUW

PPPSSSSS$$lt$!$QIIIJsaUIIUIIQlMMNUl/UIl\lII.IIIISI,I\lQIUITTTWWWTIT
PPPIIIIIII$$$'$1l01,IIIIIIIIIII.I"IOVIUIIII,I'III\l10101T'T~W8TIT
PPP$I$$$$~StUI\lIUICCC~$rSIIUO.QIU$$$$$$UUIIII'UIlIUUuUUulUfTTTTT
PPPI$S$$$tIIUIII\lICCC.I$$$SIIIWUU$$I$$IIIIIOUIUIUUIlUIIUulUITTTTT
PPPPPPPPPPPPssrPPPIUIIIII$$IIIUUUS$$$$$UUIUIUIIUIUUUUu.I'.I.TTT
PPPPPPPPPPPPI"PPP\lIIIIIS,IUlllnl$$I$$$UUUUUUUIIU••UUI1111\lUTTT
$$$PPPPPPOPPP'?PPPIIIPIIPDPPPPPppppPPpPCccaIUIUU'IQCCCIll"UDPPP
h'PPPPPPPPPPRPPPPUQUI\lIPPPPPPPPPPPI'P~PCCCIlIIUI\lUIh:I\lCCc\I1l1\l\lIlPPP
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FIG. 3. Student map without corrections.
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FIG,4, Instructor's map with error matrix,
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use a standardized grid system, this is more
than countered by the advantages of being
able to directly relate back to a single photo
graph. It has been operating for three years
and it is hoped that most of the problems
have been encountered. The transition to
the problems of data input based on national
survey grids, at a later stage, is made easier,
if this is required. FUlther refinements are

clearly possible, but the aim here is to pro
duce a simple system which allows the
checking of air photo interpretation per se
without all the other problems usually pre
sented in land use mapping and the like.

(Received December 20, 1977; revised and ac
cepted May 18, 1978)

New Sustaining Member'

Systemhouse, Ltd.

560 Rochester Street, Ottawa, Ontario, Canada, KIS 4M2

SYSTEMHOUSE, LTD., developers of Automap, Autochart, and Automap II cartographic
interactive graphics systems and Autoplot as a retrofit for dated analytical stereoplotter

systems, continues as Canada's foremost computer systems consulting organization. With
over 350 professionals, a complete range of services for all aspects of information processing
is offered internationally to both the private and public sectors. Systemhouse Ltd. (SHL), a
privately owned company, has implemented the following systems through its Graphics
Division:

AUTOMAP: This system offers multi-user encoding, editing, and compilation in an
interactive manner from aerial photographs, map manuscripts, and field documents, and a
complete library of software routines for map sheet compilation, high speed verification
plotting, and final quality art work drafting that includes the full range of cartographic
symbology.

AUTOCHART: Compatible with the Automap systems in hardware and system software,
and based on the same modular approach, Autochart was developed to interface with, and
enhance the current procedures for the compilation of, published charts for coastal and
ocean navigation and marine development.

AUTOMAP II: Similar to the Automap system for topographic mapping, Automap II
provides for extensions and enhancements, such as area or polygon coding and linkage, text
processing, and user land code editing, data file structures and conversions within a wide
range of fOl1nats for geographic data bases.

AUTOPLOT: This system offers users of outdated analytical stereoplotter systems the
capability to modernize their facilities and equipment to take full advantage of modern
computer technology, closed-loop servo system designs, and user-oriented software mod
ules that incorporate state-of-the-art techniques. Autoplot is designed to be compatible with
Automap, Autochart, and Automap II, thereby allowing for interactive graphics on-line with
an analytical stereoplotter, yielding the highest production capabilities of any other type of
photogrammetric compilation technique.

Systemhouse, Ltd. has offices throughout Canada and is represented internationally. For
further information regarding products, services, and international agents contact William R.
Detwiler, SHL, 8625 Plymouth Road, Alexandria, VA, or Brian J. Giles, Systemhouse, Ltd.,
560 Rochester Street, Ottawa, Ontario, Canada, KIS 4M2.


