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Difference Detection
The blink principle, employed for difference detection of ERTS
imagery, was tested using a Hinman Collator and the Gestalt
Photomapper.

INTRODUCTION

I NA NUMBER of applications, aerial
photographs and imagery taken at differ

ent times, or at the same time using different
regions of the electromagnetic spectrum
(e.g., ERTS Multi-Spectral Scanner Imag
ery), are available. Comparison oftwo images
of the same scene is carried out to detect
temporal or spectral differences between the
images. These -differences indicate changes
in the scene over time or, as in the case with

the possibility that images of the same object
on different imagery can be quite different
are serious problems encountered in such au
tomated methods. A principle for the correla
tion of density values on conventional photog
raphy, whose interior and exterior orienta
tion can be determined, is given by Masry.!
This principle can help in relating densities
of the same object on two photographs. There
is, so far, no obvious answer to the large vol
ume of digital information to be handled.

ABSTRACT: The "blink" principle was first used for the detection of
changes in position and luminosity ofstars and it is being used now in
proofreading of documents by employing an instrument called a
Hinman Collator. An instrument using this principle together with a
television viewing system offers good potential for difference detec
tion in imagery and photography. Tests were carried out using an
instrument of this type and a Hinman Collator. Particularly good
results were obtained with ERTS imagery. As a result ofthe tests, the
features of an instrument for difference detection in imagery and
photography are outlined.

MSS imagery, certain features based on ex
plicit spectral differences. Applications range
from the detection of forest disease to objects
for military purposes.

The comparison can be carried out without
special aids by examining visually two cor
responding areas of the images one at a time.
This is quite a tedious procedure, particu
larly when dealing with a large quantity of
imagery. Automated methods of comparison
use the densitometric values of the two im
ages and pattern recognition techniques. The
enormous amount of digital information and

The method described here draws the at
tention of an interpreter to the area or areas
on two corresponding images where there is
a difference. It is particularly useful in the
detection of small individual details which
appear on only one image.

PRINCIPLE OF THE METHOD
The basic principle of the method was first

used with the blink comparator (sometimes
referred to as the blink microscope), an in
strument used in astrophysics to detect
changes in position or luminosity of stars
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from two photographic plates taken on differ
ent dates2 . The principle is very simple: two
photographs are viewed binocularly one at a
time. Ifin the interval between the exposures
of the photographs one of the stars have
moved, disappeared, or exhibited change in
luminosity, it will seem literally to blink. It
might be interesting to note that the "blink
ing" technique most likely came about after
the introduction of an instrument based on
the principle of the stereoscope to detect
changes in star photographs. The instrument
was designed by Pulfrich.3

The principle was used successfully by Dr.
Charlton Hinman4 in proofreading all print
ings of the works of Shakespeare back to the
First Folios in order to detect discrepancies
that had crept in. An instrument similar to
that used by Dr. Hinman can still be found on
the market (Figure 1). The instrument is
called the Hinman Collator and is used
mainly in libraries for comparing documents.
The same principle found limited use in the
interpretation of aerial photography and im
agery. One of the reasons, perhaps, is the
need for an instrument especially designed
for this purpose.

A SUITABLE INSTRUMENT AND TESTS

Test~ carried out indicated that an instru
ment for the interpretation of imagery and
utilizing the above principle should incorpo
rate some or all of the following features in its
viewing system:* Adjustment of the relative magnification of

the two images viewed* Common change in magnification to allow
closer examination* Relative rotation of the images viewed

FIG. 1. Hinman Collator.

* Variable contrast* Cycle rate for alternate viewing of about
four times per second, preferably variable

* Provision for reversal of one of the images
to be viewed as a negative or positive (This
feature is desirable for reasons explained
below)

The mechanical design of the instrument
should provide for

• Adjustment of the relative positions of the
images in x and y direction.

• Automatic and manual movement of the
stages.

• Approximate relative orientation.
The reason for the reversal provision of the

viewing system requires further explanation.
In the tests carried out it was found that, on
the whole, light details are detected much
easier than dark ones. A tone reversal of the
images would, therefore, allow easier detec
tion of dark objects.

A viewing system, suitable for the incorpo
ration of the above features, consists of two
television cameras (Figure 2) which display
the images on a television monitor (Figure 3).
Such a system is used in the Gestalt Photo
mapper, an instrument used in the automatic

FIG. 2. Comparator stages with television
cameras.

FIG. 3. Gestalt Photomapper.
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production oforthophotographs and contours
from stereo aerial photographs. The instru
ment incorporates additional features to
those given above for that purpose.

A number of tests were carried out by using
a Hinman Collator and the Gestalt Photo
mapper. Aerial photography and ERTS im
agery were used in the tests. Figure 4 shows
sample ERTS imagery with some of the de
tails indicated which were readily detected.
The tests showed that the method is quite
suitable with imagery such as ERTS in which
the two images examined are of the same area
with differences in spectral signatures.

Vertical aerial photography taken from a
light aircraft with a 35-mm camera was used
to detect the turnover of parked cars in park
ing lots and along downtown streets. Here,
photographs taken at a I5-minute interval on
successive flights were sufficiently close in
scale and orientation to provide a satisfactory
comparison on the Hinman Collator.5

Further tests using drawings and artificial
images indicated that the technique works

well for colour changes as well as minute
changes of detail.

In the case of photography taken from dif
ferent positions and/or with different al
titudes, the adjustment in the relative posi
tion of the images to bring them into registra
tion consumed some time. An approximate
relative orientation at the beginning partly
solves this problem.

CONCLUSIONS

A method for the detection of differences
between images has been described. Better
results can be obtained with a flexible televi
sion viewing system. The tests carried out
show good potential for the method and par
ticularly with imagery such as ERTS.
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FIG. 4. ERTS MSS imagery of the St. John valley, New Brunswick.
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XIII International Congress of Photogrammetry
July 11 to July 23, 1976

Exhibits, Technical Tours, Social Events. Technical Conferences.
Write now to the Congress Secretariat for advance registration forms.

Presented Papers
The submission of Invited Papers, Working Group Papers, Commission Reports, and

National Reports to the ISP Congress is arranged by the various Commission Presidents or
National Societies. Anyone, however, may submit Presented Papers. The format for papers is
210 by 297 mm with a type area of 150 by 240 mm. The cover page of the paper will include:

• XIII Congress of the International Society for Photogrammetry Helsinki 1976
• Relevant Numbers of Commission and Working Group
• UDC Number (Universal Decimal Classification)
• Presented Paper

One copy of the abstract will be sent to the appropriate Commission President (see Yearbook
issue) and one to the Congress Secretariat by February 1, 1976. Three hundred copies of the
paper itself should reach the Congress Secretariat by May 15, 1976 and an additional 1500
copies must reach the Congress Secretariat by June 15, 1976. The address of the Congress
Secretariat is:

ISP CONGRESS HELSINKI 1976
Secretariat/Publications
Commission No.
SF-02150 ESPOO 15
Finland

A WORKSHOP
FOR

"ENVIRONMENTAL APPLICATIONS
OF

MULTI SPECTRAL IMAGERY"

The U. S. Army Engineer Topographic Laboratories and the American Society of Photogram
metry will jointly sponsor a workshop for Environmental Applications ofMulti Spectral Imagery on
11, 12 and 13 November 1975 at Ft. Belvoir, Virginia.

Objectives of the workshop are to identify specific applications of multi sensor, multi band and
multi spectral imagery, and imagery processing methods to remote sensing problems associated
with land use classification, water and air pollution, exploitation of natural resources, and military
geographic information.

The Workshop will consist of6 technical sessions. (Two each day.) Both solicited and unsolicited
papers will be presented. All accepted papers will be published by ASP following the Workshop.


