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Military Problem

Visual recognition of aircraft is a critical skill for the effective use of virtually all exist-
ing and proposed forward area air defense weapons. Several informal contacts with personnel in
cognizant Army ugencies indicated that it was desired that trainees achieve a recognition accu-
racy level of from 30% to 99%. A previous pilot study showed that current Army guidelines and
traditions for aircraft recognition training produced a performance accuracy of 20% on a degraded
image test. Even when the inadequacies of the test were taken into account, the resuits strongly
suggested that this approach to aircraft recognition training yielded unsatisfactory results.

Research Problems

The research effort had three objectives:

(1) To determine whethe- aircraft observers can be trained to a 95% level of recognition
accuracy, and if so, to determ’ . the average training time per aircraft required to reach such
a level.

(2) To develop a prototype training approach for air defense units having a requirement
for visual aircraft recognition. g

(3) To gain direct experience with the conduct of aircraft recognition training as a
basis from which to develop improved second-generation training methods and materials.

The traditional method of aircraft recognition training was considered unsatisfactory for the
following reasons:

(1) Inordinate emphasis was placed on short-duration image exposures during training
and testing.

(2) Inadequate emphasis was given to the necessity of learning to discriminate among
various aircraft.

(3) The emphasis on selection cnd use of recognition features during training
was inconsistent.

(4) The emphasis was on group rather than individual response in recoanition practice.

(5) There was a lack of effective evaluation procedures during training.

(6) The level of student achievement obtained in the previous pilot study was far below
a desirable level.

The 5-QQ-8 (SLARK #1) 35mm aircraft recognition slide kit currently available to the Army
was considered unsatisfactory for the following reasons:

(1) A preponderant emphasis was placed on air-to-air rather than ground-to-air views of
the aircraft.

(2) Distinctive background signatures on many of the slides enabled trainees to learn to
identify the slide without necessarily looking at the aircraft image itself.

(3) Nationality insignia were present on many of the aircraft images.

(4) Different numbers of slides and different views were available for different aircraft.

(5) Image sires varied inconsistently and, for the most part, were too large for training
recognition at a maximum possible distance.

The Prototype Training Program

A sample of 16 U.S. and Soviet jet fighter/attack aircraft, representative of those which
are currently most common, was selected as the content for the prototype training program. Slides

judged to be more suitable for ground-to-air recognition than the 5 QQ-8 kit were available from
a previous HumRRO pilot study.
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Rationales

Examination of representative tactical situations suggested that there was no operational
requirement for observers to recognize fleeting exposures (less thar one second) of aircraft.
Furthermore, there was no operational basis at this time for selecting a minimum exposure cri-
terion within the one- to five-second range. The projectors which were available were equipped
with exposure settings of 5, 8, and 15 seconds. Since the five-second exposure was the shortest,
it was selected as the exposure to be used during testing.

Slide projections of aircraft images on generally available screens do not present the same
perceptual information as do real aircraft in the natural world. It is not possible to match training
images to real world images. Consequently, it was decided to train for small projected images,
recognizing that such images could not be interpreted in terms of simulated target-to-observer
distances in the natural world.

There were certain problems to be considered in determining whether observers should be
trained to recognize aircraft on the basis of the whole image or on the basis of a fractionation of
the image (image-analysis) into characteristics of the structural components of the aircraft, that
is, recognition features. The whole-image approach attempts to prevent image analysis by using
image exposures during training of 1/10 to 1/100 second. Whether this strategy actually prevents
image analysis cannot be experimentally determined; brief exposures may only ensure that anal-
ysis proceeds more slowly and with less certainty over a greater number of exposures. Nor does
the availcble experimental evidence support the opinion that such brief exposures during training
produce higher recognition performance levels than do longer exposures. Because of the uncer-
tainties involved in the whole-image approach, it was decided to base the prototype training
program on teaching recognition features.

The Wings-Engine-Fuselage-Tail (WEFT) nomenclature system used during World War II
was not adopted as a basis for specifying recognition features for the following reasons:

(1) It does not place emphasis on recognition features that discriminate among the
aircraft at a distance.

(2) It allows and perhaps encourages trainees to select as recognition features char-
acteristics that are common to all the gircraft in a program; that is, it does not necessarily lead
to the selection of characteristics that discriminate among the aircraft.

(3) It uses esoteric aircraft terminoiogy which is not familiar to most trainees.

Specific recognition features were selected judgmentally for each aircraft in the context of
all the aircraft in the program by members of the research staff, most of whom had had previous
exrerience observing aircraft in flight while participating in field studies conducted as part of
other research efforts by HumRRO. These features were described in words that were considered
to be familiar to the trainees.

The primary type of learning required for aircraft recognition training was identified as
discrimination learning. A simultaneous paired comparison procedure was selected as the training
procedure by whick to accomplish discrimination learning. In order to improve the efficiency of
discrimination learning, the aircraft were formed into groups on the basis of similarity and paired
comparisons were made only among those aircraft within a single group.

In order to bridge the differences between the paired comparison conditions and the test
conditions, single-image practice was considered necessary following discrimination learning
within each aircraft group. It was also considered necessary to include periodic reviews of air-
craft in previously learned groups. The practice and review activities were combined and made
cumulative soas to include all previously learned aircraft as well as those currently being learned.

Eight-second exposures were deemed adequate during the early part of training. However,
it was considered necessary to reduce the exposures to five seconds by the later parts of training
in order to match the criterion requirement.
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In order to have continual information regarding progress toward the 95% average achievement
goal, it was decided to evaluate achievement on all the aircraft in the program at the end of each
training session. [t was further decided that, to prevent trainees from learning the test, five
alternate forms rotated in sequence from session to session would be used. To evaluate the
the generalization of learning, it was decided to use different views in tesiing than in training.
And finally, to provide some common base by which to compare the program developed in this
effort with the previous evaluation of the traditional approach, it was decided to administer the
same type of end-of-training test as in that evaluation.

Class progression from one group of aircraft to the next was based on only those test images
of aircraft in the group currently being taught. A class average of 80% was established as the
criterion for progression.

Any training program which progresses from one portion to another only after the class as
a whole attains some specified level of achievement is highly dependent upon the slowest learn-
ing trainees in the class. Consequently, provision was made for remedial training procedures
whose application could be prescribed on the basis of the results obtained from the achieve-
ment tests.

General Structure of the Training Program

The prototype training program progressed through seven activities:

(1) Goal setting

(2) Aircraft familiarization

(3) Supplementary training

(4) Paired comparisons

(5) Recognition practice and review

(6) Achievement testing

(7) Remedial training
Activity 4 and Activity 5 were administered for each group of aircraft. Activity 6 was administered
at the end of each 50-minute session. Activity 7 was administered whenever indicated by the
results of a preceding achievement test. Activity 3 (supplementary training) was undertaken by
each trainee at his own discretion, when and if he desired.

Resulis

(1) The 95% average achievement level was reached at the end of the 16th session, an
average of one session per aircraft.

(2) The average attained by the class on a transfer test comprised of degraded images
was 61%. The correlation of .82 (p<.01) between this test and training achievement tests indi-
cated that the recognition skill acquired during training is not specific to the training slides;
that is, it generalizes to some other image condition.

(3) Trainees consistently maintainsd the same relative position in the class from one
achievement test to another (W_ - .77, p < .005).

(4) The silhouette sheets used in the training materials proved to be an effective medium
for aircraft recognition training and greatly facilitated the efficiency of the training.

Conclusions

(1) The approach to aircraft recognition training taken in the prototype training program
appears to be both effective and capable of being implemented.




(2) The recognition skill acquired during training generalizes to other image conditions

(3) A substantial portion of the improvement obtained with the prototype program is prob-
ably due to increase in training time as compared with traditional treatments.

(4) There are a number of ways in which the prototype program can be improved.

(5) The feasibility of developing a program which uses printed rather than slide images
and a coach-pupil rather than a group instructional method looks promising. Such a program would
better meet the needs of units which are concerned with maintaining and updating previously
acquired recognition skills and with training occasional replacements.
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Plan-View Silhouettes Used for Obtaining Judgments of Similarity

Figure 1















Figure 2



Representative Image Sizes in Slide Set Il

Far

Near



Representative Image Views in Slide Set |l
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Figure 4















































