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Introduction

In thes lab, we will examine some basic ponciples of photogrammetry using stereo-
photograph= and a digitsl ortho guarter quadrange (DOQQ)) acquired over Agmeland “The
Best Place in the Wodd ™ Actually Apmeland 1= good for an introduoctory exercise in
photogrammetry. The terram is flat, and buddings are not so close that making
measurements from an serial photograph 15 not too diffecult

Photogrammetry 15 the science of determsung the posttion and shape of objects from

photographs. The main use of photogrammetry is for surveying and topograplic mapping,
tiamely, to derive 5D geometnie mformation about objects from 2D photographs for making

topographic maps, either as line maps or as orthophoto mazps. Topographic map
compulations, map remsion, DEM generation and contoussg, and ortho-image ereation are
common metric apphications of traditionsz]l photogrammetry. It 15 widely recogrnized that
most of the concepts, principles, theones and methods developed in the traditbonal aenal
photo-based photogrammetry still hold true and can be transferred more or less unchanged
to satellite remote sensing.

Thiz lab wall develop your uaderstanding of the basic concepts and techruques used in
photogrammetry and appreciate how metrie attebutes of geographic features can be desved
from remotely sensed imapery. The specific tasks vou wall undertake inchide:

¢ Determmitnng the azeral photograph scale based on an aensl photograph and the
measured ground size of objects;

¢  Determmiming the ground coverage of an aensl photograph and the spahal resolution
of a scanned image of zenal photograph;

® Determituing an aircraft’s flight alttude based on the scale of an aenal photograph
and the focal length of the camersa;

# Determirung the height of selected objects using the relief displacement method on a
sinngle aenal photograph;

# Determitung the height of selected objects using the shadow method on a single
aenal photograph:

¢  Determiting the heioht of selected objects nsing the parallax method on an aenal
photograph stereo pair.



Lab Instructions
While the lab could be accomplizhed usmg hardeopy 1mages, we will use EINVI to perform
the necessary measurements. Thes will enta:l that you employ pixel (xF) posibons and a Lttle

geometry to caleulate the necessary measurements.

When wohing up vour answers please be sure to show all your work and use metric waits
ualess othersise indicated.

It mught also be beneficial to pont oot hardeopy versions of the two images to aid in locating
featuzes. As the mmages are in excess of 200 LB, it nught al=o be useful to copy the images to
the hard dave on the local computer (C: dove)) to speed up access.

About the aenal photographs used in the lab

The requsite mmages are in the lab04 folder and are labeled ap_1-9-148 and ap_1-9-149. The
tmmbers are not random. Instead they reprezent the mombernng conventon used to number
the aerial photographs collected over Brazos County on 1/11 /1988,

In addition, a digital orthozmase (college_doq) s also available. The terrain distortions and
other geometnic distorbons (such as are present in the other :mages) have been removed in
the orthosectification process. The image was referenced to UTM (zone 14) coordinate
system and referenced to the datom INADSES.

Lab Exercises

Task 1 — Determiinaiion of the scale of aemal photographs

: In this portion of the exercise vou will determune the scale of the aenal photograph u=ing
| two different methods. The photograph vou will use as the basis of the caleulations 1= 1-9-
149.bsq.

First vou wnll use the measured size of some objects in the aenal photograph (ab) and their
size in the real world (AB). Image scale can be calenlated as a ratio between the two:

F=—0 (1)

30 to calcuale the scale of the aenal photograph we mmst use olyects whose distance we can

measure both on the ground and in the zenal photograph. To determune the scale, vou ol
tieed to :dentify 3 objects in the image whose distance can accorately be measured

Qnuestion 1. MMeasure the size of objects in the image and i1 the real world and compute the
pixe spatal resolution of pixels (m).

Mleasureing the size of objects can be done in one of two ways
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Using a tape measure or GFPS vrut, directly measuge the object
Measure the size of an object on the College Staton DOQQ) (college_dog).
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Caleunlate the spatial resolushon of a pixel can be done by dmmding the measured ground
distance (meters) by the photo pixel length (pmxels).

You might wish to take 3 few munutes to ponder the advantages of both methods, especially
if you exammne the relatve pixels sizes of the scanned aensal photograph and the DOQQ).
Once vou have decided on which method vou wall use, please complete the following table.

Object Size in of objectin | Actual Size of Computed
aeral photo object in real Pixel Size
(pixels) world (ma)
(m)

| On man smage display wendow, chick Tools-*Measurement Tool In the Display
Measurement Tool dizlog window, click Units->Pixels and click the window option
. where you will measure the object On that window, click the start point and end point and
| then nght click to stop the measorement; the distance 315 displayed on the Display
Measurement T ool dialog window. Right chck again to zemove the previous measorement

MNowr that we have these measurements please make the following calculations:

Question 2. Determine the height and wadth of the scanned aenal photograph in real world.
Thiz can be done br smply multiplying the image =ize [columns or rows) by the pmxel size in

meters.

Question 3. Calcolate the Feprezentatrre Fraction Zcale of the scanned aenal photograpgh. A
representatire fraction seale {e.g., 1:10,000} means that one vt (say mm) on the ponted
photograph equals how many nmts (mm) i the real world

Determining Representative Fraction

You can compute the representative fraction using the size of the imapge you calculated in
QOnuestion 2 and knowang that the size of a typical aens] photograph 15 @ inches by @ inches.
. Jost remember that in a representative fraction scale the units on the photograph (or map)
have to be the same umts as 1 the real world.

Qnuestion 4. From the photograph determine the focal length (1n milhmeters) of the camera
used to take the picture. If you are unsore of whers to find this information you can refer to
Figure 4-12 in your book The information may not be 1 the exact same place, but you
should be able to figure it out

Question 3. What 15 the appromimate resolubion of the scanner m terms of dots-peranch
(DFI} or microns per dot, which was used to scan the onginal posstive film of the zerial

sd




