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Photogrammetry is defined by the Ameri-
can Society for Photogrammetry and Remote
Sensing as “the art, science, and technology of
obtaining reliable information about physical
objects and the environment through the pro-
cesses of recording, measuring, and interpreting
photographic images and patterns of recorded
radiant electromagnetic energy and other phe-
nomena.” Simply, photogrammetry allows 3-D
measurements (e.g., position, orientation, shape,
and size) of objects from photographs.

Photogrammetry is as old as modern photog-
raphy and can be dated to the mid-nineteenth
century (Konecny 1985). Over the past 80 years,
the principal application of photogrammetry has
been in the compilation of maps from aerial pho-
tographs. In recent decades, the development of
high-resolution satellite imaging and close-range
techniques have facilitated the application of
photogrammetry to many other fields, such as
Earth observation, environmental monitoring,
smart cities, architecture, industrial inspection,
robotics, and so on.

This entry provides a brief review of the
historical development of photogrammetry
and presents the fundamental techniques for
deriving 3-D information from imagery via
photogrammetry. Some observations and con-
siderations about the future development of
photogrammetry are also presented.
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Historical development
of photogrammetry

Photogrammetry began soon after the inven-
tion of photography in 1839. In 1849, Aimé
Laussedat was the first person to use terrestrial
photographs for the compilation of a topo-
graphic map and is now referred to as the
“father of photogrammetry” (Birdseye 1940).
In 1893, Albrecht Meydenbauer was the first
person to use the term photogrammetry. He
also designed the first wide-angle lens for topo-
graphical mapping and architectural surveying
(Meyer 1987). The 1900s were pioneering
years in the development of photogrammetry,
with achievements including the generation of
topographic maps based on techniques such as
a “photographic plane table” using terrestrial
photography or aerial photography supported
by kites or balloons (Konecny 1985).

With the Wright brothers’ invention of the air-
plane in 1903, the development of photogram-
metry entered a prosperous era due to the better
camera platform. Since then, the development
of photogrammetry has followed three develop-
ment stages: analog, analytical, and digital pho-
togrammetry.

Analog photogrammetry

The theory of stereoscopic vision widely used in
the 1900s provided the foundations for analog
photogrammetry. When looking at an object
at a particular distance, our eyes simultaneously
focus on and converge upon the object. The
angle of convergence is called the parallactic
angle. Objects at different distances from the
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viewer are perceived through different parallactic
angles. Due to the parallactic angle, the image
of an object falls on different locations on the
retinas of the left and right eyes. Points at dif-
ferent distances from the eyes appear at different
relative locations. The difference in the position
of the points on images is called parallax, thus
changes in the parallactic angle result in parallax.
The measurement of parallax offers an accurate
method of measuring height or depth from
stereo images. Figure 1 illustrates the principle of
height determination from stereoscopic vision.

In Figure 1, assuming that two cameras (El and
Er) take images of an object at point P, the object’s
image will appear as two image points (pl and pr)
on the left and right images. Their locations in
the images along the x direction are xl and xr.
The parallax is determined as p = xl − xr . The
height can then be computed from the parallax
measurements:

Hp = H −
Bf
p

(1)

where B is the baseline length between the two
cameras and f is the focal length of the camera. It
can be seen that parallax of any point is inversely
proportional to its distance from the camera
and that parallax due to height occurs only
on the x axis (the direction of flight for aerial
images).

If looking at a stereo pair of images, with
one eye looking only at the first image and the
other looking only at the second image, the
scene would appear as a 3-D image. Viewing
a stereopair is actually quite difficult without
the aid of a mechanical device, the simplest of
which is called a stereoscope. A stereoscope
set up for viewing a stereopair is shown in
Figure 2.

From the beginning of the twentieth cen-
tury, analog photogrammetry was developed
based on the above theory of stereoscopic
vision. In 1908, Eduard von Orel invented the
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Figure 1 Illustration of height determination from
stereoscopic vision.

first stereoautograph. The development of this
plotter was significant because its construction
principles made terrestrial photogrammetry
practical in mountainous areas by allowing the
operator to trace elevation contours directly
(Collier 2002). After 50 years of development,
this type of instrument reached maturity in the
1960s. As these instruments used an optical or a
mechanical projection device, or a combination
of them, to simulate the imaging process and
to intersect the 3-D positions of the objects
in the images, they were called analog pho-
togrammetric instruments. During the evolution
of analog photogrammetry, the main focus of
development was on expensive stereoscope
instruments.
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Figure 2 A stereoscope for analog photogrammetric applications.

Analytical photogrammetry

Analytical photogrammetry began with the
invention of the computer in 1950 (Konecny
1985), which allowed digital projections to
replace the physical projections (e.g., the opti-
cal or mechanical projections) used in analog
photogrammetry. Digital projection uses a com-
puter to calculate the 3-D positions of objects
in images in real time, based on the colinear-
ity equation. Fundamental to the colinearity
equation is a perspective projection, where a
point in the real world, its image point, and
the perspective center of the image lie on

one straight line. The colinearity equation is
described as:

x − x0

= −f
m11(X−XS) + m12(Y−YS) + m13(Z−ZS)
m31(X−XS) + m32(Y−YS) + m33(Z−ZS)

y − y0

= −f
m21(X−XS) + m22(Y−YS) + m23(Z−ZS)
m31(X−XS) + m32(Y−YS) + m33(Z−ZS)

(2)
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This equation represents a direct link between
an image point (x, y) and its 3-D position
(X ,Y ,Z) in the object space. (x0, y0) is the
principal point (the foot of the perpendicular on
the image of the perspective center) and f is the
focal length of the camera. (XS,YS,ZS) are the
coordinates of the camera center in the object
space and mij are the elements of a rotation matrix
that is determined by three rotation angles (φ, ω,
k) of the camera frame with respect to the object
space. However, as each equation represents a
straight line, the conjugate image points from
a stereo pair of images need to be measured to
compute the object point’s 3-D position. This
process is referred to as space intersection. The
colinearity equation provided the theoretical
foundation for analytical photogrammetry.

In the early 1950s, Everett Merritt pub-
lished works on analytical photogrammetry. He
developed a series of analytical solutions for
camera calibration, space resection, interior and
exterior orientation (EO), relative and absolute
orientation of stereo pairs, and analytical control
extension (Doyle 1964). In 1955, Duane Brown

developed new approaches for camera calibration
and the mathematical formulation of the bundle
adjustment. This was a significant development
because it involved the simultaneous solution
of the EO parameters of the camera and the
coordinates of the survey points, along with the
interior orientation (IO) and systematic radial
lens distortion. In 1957, Uuno Helava developed
the first analytical stereoplotter (Konecny 1985).
A computer was used to drive the instrument
around the stereomodel and to digitally trans-
form the coordinates between the image and
the map. Various types of analytical stereoplot-
ters were developed, reaching a climax in the
1980s due to the technological improvements
in large-scale integrated chips, personal com-
puters, and interface technology. Figure 3 shows
an example of an analytical photogrammetric
system.

Significant technological developments in
analytical photogrammetry were also made
at this time. For example, the bundle adjust-
ment for large photogrammetric blocks with
self-calibration, developed by Duane Brown in

Computer PlotterAnalytical Measurement
system

Figure 3 An example of an analytical photogrammetric system.

4



PHOTOGRAMMETRY: 3-D FROM IMAGERY

the 1960s, improved the accuracy and reliability
of photogrammetric adjustments. The direct
linear transformation method developed by
Sam Karara in 1971 enabled photogrammetric
applications with non-metric cameras (Wolf
2001). These developments in technologies
and instruments led to immense growth in the
application of analytical photogrammetry in
various fields during the 1980s.

Digital photogrammetry

The previously described analytical methods
required an operator to view the photographs
and place floating marks in the correct posi-
tions to derive the 3-D information. Digital
photogrammetry originated from the search for
ways of automating the manual work involved
in analytical photogrammetry. For example,
the task of placing the floating marks on pho-
tographs was replaced by image matching, which
involves identifying the conjugate points (points
representing the same image texture) on a pair of
digital images, from which the 3-D coordinates
of the point can be computed. Such processes
automate and speed up the extraction of 3-D
information from a stereo pair of images. Digital
photogrammetry also automated other processes,
such as image orientations.

Although digital photogrammetry originated
in the 1950s, major research activities did not
begin until the 1980s, sparked by significant
advances in electronics and computing, such as
digital cameras, parallel processing, and increased
storage capacity (Schenk 1999). In 1957, Gilbert
Louis Hobrough first demonstrated the concept
of image correlation on a Kelsh plotter. Due
to the technology at the time, the correlation
process was analog and hardware was used to
compare the gray levels of the images (Schenk
1999). In 1967, Hobrough developed the gestalt
photo mapper, an automated orthophotographic

system that used the correlations between stereo
images. The system consisted of a scanner,
correlator, computer system, operator console,
and input/output device. Uuno Helava also
played a central role in the development of
digital photogrammetry, helping to develop
digital photogrammetric workstations for the
Defense Mapping Agency in 1986. Zhizuo
Wang of China presented his ideas and solutions
for a fully automatic digital photogrammetric
system in 1978 and developed the WUDAMS, a
fully automatic digital photogrammetric system
(Wang 1998). In the 1990s, the WUDAMS
was upgraded to a digital photogrammetric
workstation, VitrtuoZo, and a new generation,
DPGrid, was recently developed based on net-
work computing and cluster parallel processing
(Zhang et al. 2011). In the early 2000s, Airbus
Defence and Space in France released a new
generation, fully automatic photogrammetric
system named PIXEL FACTORY. Using mass
parallel computing technology and native open
architecture, PIXEL FACTORY is capable of
automatically processing vast numbers of images
to produce a wide range of 3-D cartographic end
products such as digital surface models (DSMs),
digital terrain models (DTMs), and TrueOrtho
images.

3-D from imagery via photogrammetry

Deriving 3-D information from imagery via
photogrammetry actually involves the reversal
of the photographic process. If the position and
orientation information of the photography ray
when taking the images can be recovered, the
reverse process can be achieved so that the 3-D
information can be derived from the image.
The process of recovering the photographic ray’s
position and orientation information is called
image orientation.
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Image orientation

Image orientation includes interior orientation
(IO) and exterior orientation (EO). The former
derives the relationship between the image
measurement and the image-space coordinate
systems, while the latter derives the relationship
between the image-space and object-space coor-
dinates. The parameters derived from the image
orientation enable the 3-D positions of objects
to be calculated from their corresponding image
points through the aforementioned colinearity
equation.

The interior orientation relates the coordinates
measured on the image to those of the object to
be measured. To do so, it is necessary to estab-
lish the location of the principal point (x0, y0) in
the image-space coordinate system, as illustrated
in Figure 4. The principal point (x0, y0) and the
camera focal length f are referred to as the IO
parameters in the colinearity equation, as they
are the camera’s intrinsic parameters and, thus, do
not change when the location and orientation of
the camera change.

Taking aerial images as an example, nor-
mally there are at least four fiducial marks
distributed in the four corners of the image.
These marks have known coordinates in the
image-coordinate system; these are measured

and used as observations. From these observa-
tions, a transformation between the observation
and image coordinate systems is computed,
which can then be used to determine the
principal point (x0, y0) in the image-space coor-
dinate system and transform other coordinates
measured on the image to the image-space
coordinate system.

The images taken by cameras may have dis-
tortions, as illustrated in Figure 4, that need
to be estimated and calibrated for accurate
measurement. In the case of film-based images,
distortions may occur because of lens distortion
and other factors, such as stretching or shrinkage
of the film due to handling, processing, or stor-
age. Distortions in digitally recorded images may
occur because of lens distortion, dissimilar pixel
spacing, or differences in the pixel dimensions of
the imaging device. Ultimately, the shape of an
object measured on the image must be the same
as that of the image when it was recorded. This
can be achieved by adding distortion correction
parameters to the left side of the colinearity
equation in equation 2. The camera distortion
parameters also belong to the IO parameters.

The image IO parameters are normally cal-
ibrated separately through a special control
field with precisely measured targets as ground
truth, or through self-calibration approaches

(a) (b)
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Figure 4 (a) Image IO parameters f and (x0, y0); (b) image distortions.
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that incorporate the IO parameters into a
photogrammetric bundle adjustment process
so that they can all be solved together and
simultaneously with other unknowns.

There are six EO parameters describing the
relationship between the image’s and the object’s
coordinate systems: the aforementioned three
rotation angles (φ, ω, k), which describe the
angular relationships, and (XS,YS,ZS), which
describe the location of the point of exposure
of the image in the object coordinate system.
These exterior orientation parameters can be
derived in one of three ways:

1 direct space resection,
2 relative orientation followed by absolute ori-

entation.
3 simultaneous orientation by bundle adjust-

ment.

1. Direct space resection. Based on the colinearity
equation (equation 2), if one point in the object
space and its corresponding point in the image
space are known (called the control point), they
contribute two observations. If three control
points are available, the six EO parameters can be
solved. In practice, four or more control points
are normally used to calculate the EO parame-
ters for improved accuracy, using a least-squares
adjustment. This direct space resection method
is normally used to determine the EO param-
eters of single images. For a stereopair or an
image block, the exterior orientation parameters
are derived by one of the other two methods
because they require fewer control points.
2. Relative orientation and absolute orientation.

Relative orientation is used to establish the rela-
tionship between two images without knowing
about the object. Relative orientation is based
on the coplanarity condition that two image
points on a stereopair, the perspective centers of
the two images, and the object point lie on the

same plane (Figure 5). It assumes that the orien-
tation and position of the left image are fixed,
and the relative relationship between the left
and right images can be determined by the five
relative orientation parameters by, bz, ω, ϕ, and
κ (assuming bx = 1). ω, ϕ, and κ are the rotation
angles that are needed to make the right image
coordinate system parallel to the left image
coordinate system. by and bz are the translations
required to correctly position the right image’s
perspective center.

With the coplanarity condition, each pair of
conjugate points identified on the stereo images
generates one observation. At least five conjugate
points are required for a unique solution of the
five relative orientation parameters. Normally,
six points are used for this process, including
the two principal points and four other points
distributed on either side of the principal point
along the y axis of the images. These are often
referred to as von Gruber points. Once the
five relative orientation parameters have been
obtained, a 3-D model of the imaged scene
is established. At this time, however, the 3-D
model is not accurately scaled and its coor-
dinates are based on an arbitrary coordinate
system.

Before the 3-D model derived from the rel-
ative orientation can be used for measurement,
it must be scaled and oriented to the object
coordinate system. This procedure is called
absolute orientation. Absolute orientation is a
3-D conformal transformation that converts the
model coordinates obtained during the relative
orientation into correctly oriented mapping
coordinates. There are seven parameters in this
3-D conformal transformation, including three
rotation angles Rω, Rϕ, and Rκ , three translation
components TX, TY, and TZ, and a scale factor
s. At least three control points with known
horizontal and vertical positions are necessary
to achieve a result. The accuracy of absolute
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Figure 5 Illustration of the coplanarity condition of a stereopair.

orientation depends on the quality of the relative
orientation and the accuracy of the control
points.

The relative and absolute orientations can be
performed on an individual stereopair or on
complete image blocks covering a large area. In
the latter case, the term aerial triangulation is
often used to describe the procedure.
3. Simultaneous orientation by bundle adjust-

ment. An alternative to the relative/absolute
orientation methods is bundle adjustment. This
method is based on the principle that, given a
tie point in an image, it is possible to produce
an observation based on the aforementioned
colinearity equation. This observation represents
an optical ray originating from the measured
image point that goes through the center of
the camera to the ground point. From the
conjugate tie points identified on a stereo pair of
images or multiple images in a block, a bundle

of optical rays defined by the tie points can
connect to the images themselves to form an
image network and, thus, connect the images
and object space. Ideally, the optical rays from
the same conjugate tie points on different images
should intersect at exactly the same ground
point in the object space; however, in reality
this may not be the case (Figure 6a) due to
various uncertainties and errors. Therefore,
bundle adjustment is used to adjust and solve
the accurate image orientation parameters
so that the corresponding rays intersect cor-
rectly (Figure 6b). This process is basically a
least-squares adjustment based on the colinearity
equation.

Given a few 3-D control points and tie points
identified on the images, the image orien-
tation parameters and the object coordinates
of tie points can be computed simultaneously
through bundle adjustment. This involves a
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Figure 6 (a) The optical rays from the conjugate tie points do not intersect at the same ground point due to
various uncertainties and errors, and (b) the improved results after bundle adjustment.

simultaneous resection and intersection pro-
cess. The process may be applied either on a
stereopair-by-stereopair basis, or on the entire
image block. In the latter case, the term block
adjustment is often used to describe the proce-
dure. In the stereopair-by-stereopair case, there
needs to be at least three 3-D control points in
the overlap area of each stereopair. Observation
of the image-space coordinates of each control
point in the overlap area allows the image ori-
entation parameters to be computed for both
images. For an image block, a few 3-D control
points and a number of conjugate tie points
identified from the images are necessary, and
all of the orientation parameters for the images
are computed at once. The entire image block
is processed in a single homogenous coordinate
system.

In the bundle adjustment process, different
weights can be assigned to different observations
depending on their a prior precisions. The resid-
uals of all parameters can also be computed and
used to evaluate the performance of the bundle
adjustment, which is an important advantage of
this method.

Automatic solutions in digital
photogrammetry

Along with the development of digital pho-
togrammetry since the 1980s, significant
advances have been made in digital image
processing; these have been applied to almost
every aspect of photogrammetry, from image
acquisition to image processing. These devel-
opments have also facilitated the automation
or semi-automation of photogrammetric
processing in modern digital photogram-
metric workstations. The automation of digital
photogrammetry strongly depends on the
automation of image matching and the afore-
mentioned IO and EO processes.

Automatic image matching

Image matching is the process of finding conju-
gate image correspondences (points or patterns)
in the overlapping regions of two or more
digital images. The process is based on either
examining and matching the grey levels of small
portions (image patches) of both images in a
stereopair, or matching an image patch with an
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image template. The matching may be done
on a pixel-by-pixel basis (area-based matching)
or by examining and matching the individual
features of the image patches (feature-based
matching). The most important applications of
image matching are the automatic IO and EO
of images, and the automatic creation of DTMs
from multiple images. For the former, only a
small number of reliable image correspondences
with a favourable distribution are required,
whereas for the latter, dense and reliable image
correspondences are necessary.

Tremendous work has been done on image
matching in the fields of photogrammetry and
computer vision. The most straightforward
method is normalized cross correlation (NCC),
which directly assesses the degree of agree-
ment between two local image windows by
cross-correlation of their grey levels (Lhuillie
and Quan 2002). An important development
in image matching is the scale invariant feature
transform (SIFT) method (Lowe 2004). SIFT
detects points of interest based on local 3-D
extrema in the scaled-space pyramid invariant
over a wide set of transformations and matches
the points according to descriptors defined by
their gradient distributions in the detected local
regions. SIFT provides automatic robust match-
ing results even in the presence of scale changes
and distortions. However, SIFT only provides
sparse matching results. A representative method
of area-based matching is semi-global matching
(SGM) (Hirschmuller 2008), which combines
the concepts of global and local stereo methods
for pixel-wise matching. SGM approximates the
cost of the global aggregation of matching from
a number of 1-D cost paths, which provides
accurate dense matching results. A represen-
tative method of feature-based matching is
self-adaptive triangulation-constrained matching
(SATM) (Wu, Zhang, and Zhu 2011), which
uses triangulations to constrain the matching of

feature points and edges. An important charac-
teristic of SATM is that the triangulations are
dynamically updated along with the matching
process by inserting the newly matched points
and edges into the triangulations. The most dis-
tinctive features are always successfully matched
first, so that the densification of triangulations
automatically self-adapts to the changes in
image texture, and provides robust constraints
to generate dense and reliable matching results.
Figure 7 shows an example of SATM’s results
for the automatic matching of Mars ground
images acquired by NASA’s Mars Exploration
Rover, Opportunity, and the generated DTM.
SATM was also used to generate high-precision
lunar DTMs for selecting the landing site for the
Chinese Chang’E-3 lunar exploration mission
(Wu, Hu, and Guo 2014).

Automatic image orientation

IO and EO are the fundamental orientation
procedures in analog and analytical photogram-
metry. In digital photogrammetry, for example
in an interactive setting using digital pho-
togrammetric workstations, the orientation
tasks are essentially performed in the same
way as on an analytical plotter. This section
focuses on automatic orientation procedures,
highlights their important differences, and
discusses some solutions for digital photogram-
metry.

Automatic IO is the starting point of the
automation chain. For aerial images from scan-
ning film, automatic measurement of the fiducial
marks is the key step in automatic IO. Images
from a metric camera contain at least four fidu-
cial marks in the corners. Template matching can
be used for this task. This process is driven by the
structure description of the template that can be
constructed for a fiducial mark, which automat-
ically matches the predefined template with the
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(a)

(b) (c)

(d)

Figure 7 (a) A Mars satellite image showing the mapping area; (b) a stereopair of ground images of the area
taken by the Mars Rover, with the matching results marked in red; (c) another stereopair showing large perspec-
tive changes and the matching results; and (d) the generated DTM from the matching results.

fiducial marks. The autonomous process requires
a general and robust solution to accommodate
the different types of fiducial marks. Subpixel
localization of the fiducial marks should also
be emphasized, as the pixel size is likely to be
larger than the expected precision of the fiducial
centers.

The development of automatic relative orien-
tation has primarily focused on image matching
to identify conjugate points. The aforemen-
tioned image matching methods can be used
to find conjugate points automatically. The
existing point-based algorithms developed to
determine the orientation parameters in ana-
lytical photogrammetry can be used for this
purpose. At least five conjugate points are nec-
essary to determine the parameters. In practice,
dozens or hundreds of matched conjugate points
with a favorable distribution are normally used
to identify the relative orientation parameters
using least-squares adjustment. To determine
the EO parameters of single images through
automatic space resection and of stereopairs
through automatic absolute orientation, it is

critical to automatically establish the relationship
between the image and object spaces. Schenk
(1999) discussed the theory of using linear (e.g.,
road boundaries) or surface features (available
from existing DTMs or from laser altimetry) as
entities in the adjustment procedure, to com-
pute the EO parameters automatically. More
recently, Tommaselli and Berveglieri (2014)
presented a more practical solution for automatic
EO. They used a special camera attached to
a GPS receiver to collect panoramic images
in nadir view, while simultaneously collecting
the 3-D coordinates of control points using
the GPS. The panoramic images were then
automatically matched with the aerial or satellite
images to identify the locations of the con-
trol points in the latter to compute the EO
parameters.

Future trends in photogrammetry

There is a tremendous worldwide demand for
3-D data, yet the methods for generating 3-D
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data from imagery are still not fully automated
and remain relatively slow. The development
of a more automated photogrammetric process
for deriving 3-D data from various types of
images is a challenge. High redundancy (e.g.,
with every ground point visible in about 10
images) may play a major role in the design of
fully automatic photogrammetric methods; for
example, the UltraCam digital aerial mapping
system has eight lenses, providing high imag-
ing redundancy. Multi-image matching with
high redundancy ensures reliable matching and
enables high-quality 3-D reconstructions to be
produced entirely automatically.

Laser scanning has been popular since the
1990s, as it enables much faster delivery of 3-D
information than traditional photogrammetric
techniques. It has even been argued that laser
scanning may replace traditional photogram-
metry in the future. However, in the past few
years, reliable and automatic image matching has
become one of the most active research areas in
both the photogrammetric and the computer
vision communities. The generation of accurate
and dense 3-D information from multi-angled
images from multiple sensors with a high level of
automation is now a reality. A typical example
is the “Building Rome in a Day” project
by Microsoft Research. The development of
oblique photogrammetry in recent years also
offers encouraging solutions for 3-D city data
generation and modeling. Photogrammetry and
laser scanning have distinct characteristics that
render them preferable for certain applications.
The respective advantages and disadvantages of
the two techniques suggest that their integra-
tion would provide better performance than
can be achieved by either method alone. Wu,
Hu, and Guo (2014) provided an example of
integrating lunar imagery and laser altimeter
data for consistent and precise lunar topographic
mapping.

The timeliness of photogrammetry is currently
attracting plenty of attention. In applications
such as industrial measurement and real-time
monitoring, the timeliness of photogramme-
try is the key to success. The development of
real-time (or quasi-real-time) photogrammetry
has become an urgent task. Compared with tradi-
tional photogrammetric techniques, the research
and development of real-time photogrammetry
needs to overcome certain challenges, such as
the full automation of photogrammetric image
interpretation, the development of embedded
algorithms, chips, and hardware systems for
real-time image processing, and the develop-
ment of new real-time photogrammetric sensors
and multisensor collaborative technologies.

In addition, there is a trend of integrating
methods developed for computer vision, such
as shape-from-shading, shape-from-shadow, and
structure-from-motion, into photogrammetry
to allow better derivation of 3-D information
from images. Regardless of the challenges ahead,
photogrammetry remains the most complete,
economical, portable, flexible, and widely used
approach for deriving 3-D information. With
the further developments mentioned here,
photogrammetry has a bright future.

SEE ALSO: Geodesy; Geographic information
system; Optical remote sensing
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