STUDY MATERIAL FOR STUDENTS OF DEPARTMENT OF GEOGRAPHY,
B.P.CHALIHA COLLEGE

CONCEPTS OF AERIAL PHOTOGRAPHY

WHAT IS AN AERIAL PHOTOGRAPH?

AN AERIAL PHOTOGRAPH, IN BROAD TERMS, IS ANY PHOTOGRAPH TAKEN FROM THE AIR. NORMALLY, AIR
PHOTOS ARE TAKEN VERTICALLY FROM AN AIRCRAFT USING A HIGHLY-ACCURATE CAMERA. THERE ARE
SEVERAL THINGS YOU CAN LOOK FOR TO DETERMINE WHAT MAKES ONE PHOTOGRAPH DIFFERENT FROM
ANOTHER OF THE SAME AREA INCLUDING TYPE OF FILM, SCALE, AND OVERLAP. OTHER IMPORTANT
CONCEPTS USED IN AERIAL PHOTOGRAPHY ARE STEREOSCOPIC COVERAGE, FIDUCIAL MARKS, FOCAL
LENGTH, ROLL AND FRAME NUMBERS, AND FLIGHT LINES AND INDEX MAPS. THE FOLLOWING MATERIAL WILL
HELP YOU UNDERSTAND THE FUNDAMENTALS OF AERIAL PHOTOGRAPHY BY EXPLAINING THESE BASIC
TECHNICAL CONCEPTS.

BAsSIC CONCEPTS OF AERIAL PHOTOGRAPHY

FILM: MOST AIR PHOTO MISSIONS ARE FLOWN USING BLACK AND WHITE FILM, HOWEVER COLOUR,
INFRARED, AND FALSE-COLOUR INFRARED FILM ARE SOMETIMES USED FOR SPECIAL PROJECTS.

FOCAL LENGTH: THE DISTANCE FROM THE MIDDLE OF THE CAMERA LENS TO THE FOCAL PLANE (I.E. THE
FILM). AS FOCAL LENGTH INCREASES, IMAGE DISTORTION DECREASES. THE FOCAL LENGTH IS PRECISELY
MEASURED WHEN THE CAMERA IS CALIBRATED.
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SCALE: THE RATIO OF THE DISTANCE BETWEEN TWO POINTS ON A PHOTO TO THE ACTUAL DISTANCE
BETWEEN THE SAME TWO POINTS ON THE GROUND (I.E. 1 UNIT ON THE PHOTO EQUALS "X" UNITS ON THE
GROUND). IF A 1 KM STRETCH OF HIGHWAY COVERS 4 CM ON AN AIR PHOTO, THE SCALE IS CALCULATED AS
FOLLOWS!

PHOTODISTANCE _ 4cm _ 4cm _ 1
GROUND DISTANCE ~ 1km 100000cm 25000

SCALE: 1/25 000

ANOTHER METHOD USED TO DETERMINE THE SCALE OF A PHOTO IS TO FIND THE RATIO BETWEEN THE
CAMERA'S FOCAL LENGTH AND THE PLANE'S ALTITUDE ABOVE THE GROUND BEING PHOTOGRAPHED.
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IF A CAMERA'S FOCAL LENGTH IS 152 MM, AND THE PLANE'S ALTITUDE ABOVE GROUND LEVEL (AGL) Is 7
600 M, USING THE SAME EQUATION AS ABOVE, THE SCALE WOULD BE.;

FOCALLENGTH _ 152mm _ 152mm _ 1
ALTITUDE (AGL) 7600m 7600000mm 50000

SCALE: 1/50 000
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SCALE MAY BE EXPRESSED THREE WAYS:

e UNIT EQUIVALENT
¢ REPRESENTATIVE FRACTION
¢ RATIO

A PHOTOGRAPHIC SCALE OF 1 MILLIMETRE ON THE PHOTOGRAPH REPRESENTS 25 METRES ON THE
GROUND WOULD BE EXPRESSED AS FOLLOWS:!

e« UNIT EQUIVALENT-1 MM =25 M
¢ REPRESENTATIVE FRACTION- 1/25 O00
¢ RATIO-1:25 000

TWO TERMS THAT ARE NORMALLY MENTIONED WHEN DISCUSSING SCALE ARE:

LARGE SCALE - LARGER-SCALE PHOTOS (E.G. 1:25 O00) COVER SMALL AREAS IN GREATER DETAIL. A
LARGE SCALE PHOTO SIMPLY MEANS THAT GROUND FEATURES ARE AT A LARGER, MORE DETAILED SIZE. THE
AREA OF GROUND COVERAGE THAT IS SEEN ON THE PHOTO IS LESS THAN AT SMALLER SCALES.

SMALL SCALE - SMALLER-SCALE PHOTOS (E.G. 1:50 OOO) COVER LARGE AREAS IN LESS DETAIL. A SMALL
SCALE PHOTO SIMPLY MEANS THAT GROUND FEATURES ARE AT A SMALLER, LESS DETAILED SIZE. THE AREA
OF GROUND COVERAGE THAT IS SEEN ON THE PHOTO IS GREATER THAN AT LARGER SCALES.

THE NATIONAL AIR PHOTO LIBRARY HAS A VARIETY OF PHOTOGRAPHIC SCALES AVAILABLE, SUCH AS 1:3

000 (LARGE SCALE) OF SELECTED AREAS _AND 1:5Q0 OQQ (SMALL SCALE)
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FIDUCIAL MARKS: SMALL REGISTRATION MARKS EXPOSED ON THE EDGES OF A PHOTOGRAPH. THE
DISTANCES BETWEEN FIDUCIAL MARKS ARE PRECISELY MEASURED WHEN A CAMERA IS CALIBRATED, AND
THIS INFORMATION IS USED BY CARTOGRAPHERS WHEN COMPILING A TOPOGRAPHIC MAP.

OVERLAP: IS THE AMOUNT BY WHICH ONE PHOTOGRAPH INCLUDES THE AREA COVERED BY ANOTHER
PHOTOGRAPH, AND IS EXPRESSED AS A PERCENTAGE. THE PHOTO SURVEY IS DESIGNED TO ACQUIRE 60%
FORWARD OVERLAP (BETWEEN PHOTOS ALONG THE SAME FLIGHT LINE) AND 30% LATERAL OVERLAP
(BETWEEN PHOTOS ON ADJACENT FLIGHT LINES).
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STEREOSCOPIC COVERAGE: THE THREE-DIMENSIONAL VIEW WHICH RESULTS WHEN TWO OVERLAPPING
PHOTOS (CALLED A STEREO PAIR), ARE VIEWED USING A STEREOSCOPE. EACH PHOTOGRAPH OF THE
STEREO PAIR PROVIDES A SLIGHTLY DIFFERENT VIEW OF THE SAME AREA, WHICH THE BRAIN COMBINES AND
INTERPRETS AS A 3-D VIEW.
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ROLL AND PHOTO NUMBERS: EACH AERIAL PHOTO IS ASSIGNED A UNIQUE INDEX NUMBER ACCORDING TO
THE PHOTO'S ROLL AND FRAME. FOR EXAMPLE, PHOTO A23822-35 IS THE 35TH ANNOTATED PHOTO ON
ROLL A23822. THIS IDENTIFYING NUMBER ALLOWS YOU TO FIND THE PHOTO IN NAPL'S ARCHIVE, ALONG
WITH METADATA INFORMATION SUCH AS THE DATE IT WAS TAKEN, THE PLANE'S ALTITUDE (ABOVE SEA
LEVEL), THE FOCAL LENGTH OF THE CAMERA, AND THE WEATHER CONDITIONS.

FLIGHT LINES AND INDEX MAPS. AT THE END OF A PHOTO MISSION, THE AERIAL SURVEY CONTRACTOR
PLOTS THE LOCATION OF THE FIRST, LAST, AND EVERY FIFTH PHOTO CENTRE, ALONG WITH ITS ROLL AND
FRAME NUMBER, ON A NATIONAL TOPOGRAPHIC SYSTEM (NTS) MAP. PHOTO CENTRES ARE REPRESENTED
BY SMALL CIRCLES, AND STRAIGHT LINES ARE DRAWN CONNECTING THE CIRCLES TO SHOW PHOTOS ON
THE SAME FLIGHT LINE.

THIS GRAPHICAL REPRESENTATION IS CALLED AN AIR PHOTO INDEX MAP, AND IT ALLOWS YOU TO RELATE
THE PHOTOS TO THEIR GEOGRAPHICAL LOCATION. SMALL-SCALE PHOTOGRAPHS ARE INDEXED ON 1:250
OO0 sCALE NTS MAP SHEETS, AND LARGER-SCALE PHOTOGRAPHS ARE INDEXED ON 1:50 OO0 sSCALE NTS
MAPS.
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/{5 A23822 O~

Flight Line
Roll Number

Photo Number
Photo Centre

REFERENCE

HTTPS.//WWW.NRCAN.GC.CA/MAPS-TOOLS-PUBLICATIONS/ SATELLITE-IMAGERY-AIR-PHOTOS/ AIR-
PHOTOS/ NATIONAL-AIR-PHOTO-LIBRARY/ ABOUT-AERIAL-PHOTOGRAPHY/ CONCEPTS-AERIAL-
PHOTOGRAPHY/ 9687
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