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Resection
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without
Station Parameters

Computer programs are based on control points,

line lengths, and projective geometry.

(A bstrncl 011 next page)

I NT RODLicnON

F OR THE PAST SEVERAL years Technology Incorporated has been under contract to
develop digi tal compu ter methods to resect photographs wi th no camera or station

parameters kno\\"n. Many techniques have been developed for various classes of input
data and many types of cameras. The only input data required are a fe\'" control
points or line endpoints \\"ithin the photograph with kno\\"n ground positions or
lengths. Methods are presented here for Aat image plane and panoramic cameras.
This paper describes one computer program \\"hich can accept any of these input

• Presented at the Annual Convention of the American Society of Photogrammetry, \Vashington.
D. C, [VI arch 1967, under the title "Resection Using Lines and Points with no Camera or Station Param­
eter ."
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92 PHOTOGRAMMETRIC ENGINEERING

types for either type of camera. The program evaluates input data and rejects any
point or line which has significant errors.

PROJECTIVE TECHNIQ E FOR RESECTION

The instantaneous exposure of film in a flat image plane camera creates a perspec­
tive relationship between the target area on the ground and the image upon the film.
Figure 1 illustrates the geometry of film exposure. Projectivity exists between the
film plane and the ground plane.

ABSTRACT: Techniques are described which have been used to calculate resection
coefficients with only control points or line lengths or both as input data. Camera
parameters and aircraft location are not used. Computer programs have been
written to resect both flat image plane and pano-ramic photographs. The mathe­
matical techniques, based on projective geometry, are described for the basic
methods of calculation. Practical innovations are also described which were
developed to stabilize the solution for wide ranges of input data. A minimum
mean-square-error criterion is used to measure the quality of the iteratively
calculated coefficients. Practical problems encountered with this technique are
discussed with some examples.

Geometrical projective methods can be applied to the photogrammetric problem
of mapping the film into the ground. If we assume that the film and ground are both
flat planes then eight coefficients will uniquely map the film plane into the ground
plane. The projective equations are:

allXi + al2Y; + al:J
Xi = --------

a'll.!"; + anY; + 1

a21X i + a22Y; + 0.2:<

a'lIXj + a32Yi + 1

(1)

(2)

FIG. 1. Geometry of film exposure. PATRICK D. FLIGOR
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where Xi and Y i are ground plane coordinates for film plane coordinates Xi and Yi

respectively of the i-th point.
The projective equations describe the mathematical relationship between points

on the film plane and corresponding points on the ground plane. If we assume that the
ground area photographed is a perfectly Rat plane then these equations can be solved
by inserting the values of Xi, Yi, Xi and Y i for at least four known points, called
control points. Four points are required because eight equations are needed to specify
uniq uely the eigh t a-coefficien ts of (1) and (2). If more are available, a least-sq uares
solution can be calculated.

A significant aspect of this technique is that no knowledge is required of the inte­
rior or exterior camera parameters, as is required for collinearity resection techniques.
Also this type of projective resection automatically compensates for many film errors
such as nonuniform shrinkage in different directions. This basic technique projects
a plane onto a plane, and additional calculations would be required to extract the
third dimension. Techniques are being developed to extract the third dimension from
Illultiple photographs of the same object.

PROJECTIVE RESECTION EQUATIOKS

The basic projective equations are stated above. These equations project points
of the film plane onto the ground plane. The basic equations are adequate for Rat­
image-plane, frame exposure cameras.

Panoramic cameras can be modeled for this method by mapping the curved film
plane onto a Rat plane and then projecting that Rat plane onto the ground plane "'ith
Equations 1 and 2. The Frontispiece depicts the geometry involved for panoramic
photography. The Rat plane is tangent to the cylindrical panoramic film at the center
of the swing. Let the panoramic film coordinates for point i be x;" y;'. If the effective
focal length of the camera isJ, then the angle (}i in the plane of the x-axis is

x/
Oi=-·

r

Coordinates in the tangent plane for point i are

Xi = f tan Oi

Yi = (y;' + D(sin Oi - Oi cos Oi)) sec Oi

(3)

(4)

(5)

where D is a parameter of the image motion compensation. Points in the tangent
plane are projected to the ground using the basic Equations 1 and 2.

In many instances, photography to be resected will not contain four or more well­
defined and accurately measured points to be used for control. Four points are needed
to calculate the eight resection coefficients, andJ and D require one additional point
for panoramic photographs. Line lengths can be used for control purposes to alleviate
this situation. Line lengths are often known more accurately than the exact positions
of many juxtapositioned points in a specific coordinate system.

Resection with line-length control starts with the measurement of the end points
of each line on the film. For line i these are designated XiL, YiL for the left end and
Xill, Yill for the right end. These points are projected to the ground and the projected
length is determined as

(6)

where the * indicates a quantity projected to the ground plane.
If no control points are used for a photograph, the following equations project

X* and Y*:
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aUXi
.Yi * = --------

a21 X i + anYi
]";* = -------

a31x; + a32)'i + 1

(7)

(8)

Comparison "'ith Equations 1 and 2 will reveal that some terms are missing. TerJllS
al3 and an cannot be specified without at least one control point to locate the photo­
graph with respect to a ground coordinate system. At least t\\"o control points are
needed to specify the rotation of the photograph with respect to the ground, there­
fore, a2l is deleted unless two points are available.

Both Aat-image-plane and panoramic photographs can be resected using line
length control data. The tangent plane coordinates are calculated for the panoramic
case. Each end point for a line on the film is projected to the tangent plane using
Equations 3, 4, and S. Next Equations 6, 7, and 8 are used to calculate the projected
ground length for each line.

CALCULATION TECHNIQUES

Calculation of resection coefficients follows the same pattern regardless of the
type of camera or con trol data. See Figure 2 for a logic diagram of the calculation
technique. An estimate of the resection parameters is calculated after reading the
input control data. The resection parameters to be calculated vary with the camera
type and "'hether control data consists of points, lines, or both in combination. This
com pletes preparations to en ter the itera tive loop which corrects errors in the parame­
ter estimates to drive them to a minimum mean squared error projection.

The iterative loop begins with a projection to generate ground coordinates X/,
Y;*, and/or L i* using the resection parameter estimates. Assume that the control
data is correct and that projected coordinates are possibly in error due to in correct
parameter estimates. The follo"'ing expressions include terms for errors in the
ground plane:

or in general

X;* + dXi* = Xi

Y;* + dY/ = Vi

L;* + dL;* = L i

Gi* + dG;* = G;

(9)

(10)

(11)

(12)

"'here G indicates ground plane data.
Differential elements dG;* are a total differential which can be expanded as a

function of the resection parameters.

aG* aG·*
dG;* = -'- dau + __I dal2 +

aau aa12

aG;*
+-dD.

aD
(13)

The differential elements of the parameters daij can be linearly approximated by
elements D.aij, "'hich can be added to the previous value of each parameter to im­
prove the estimate. A test variable is evaluated to determine if a minimum mean
square error projection has been obtained. The iterative loop repeats until it is
obtained.

Calculations proceed as follows:
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Data Type

Control Points
Line Lengths
Both Control Points and Line

Lengths
Control Points
Line Lengths
Both Control Points and Line

Lengths

TABLE L j\IODELS II' GENERALIZED PROGRAM

PanOl-amic
Panoramic
Panoramic

Flat Jmage Plane
Flat Image Plane
Flat Image Plane

Ca1'/'lera Type

Yes
Test

for
MMSE

Calculate
Corrected

Parameters

No

Evaluate Differ­
ential ParalYlcter

Correction
Expressions

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IL _

Iterative Calculation Loop

FIG. 2. Calculation technique.

1. Esti mate parameters, pO, where 0 iden tifies esti mates.
2. Project control data to ground, C*o.
3. Calculate errors in projection as f:lC*o=C-C*o.
4. Evaluate partial differential expressions, aC*°japo.
S. Solve linearized form of (13) as

[nC*oJ= [uc*oJ [npoJupo

[
uc*oJ' [uc*oJ' [uc*oJ- [-"C*oJ - - - [npoJ
up up up

[[
uc*oJ' [uc*oJ J-1 -uc*oJ' .*_upo iJpo_ Lapo [nCo] [npoJ

6. Calculate improved estimates pi as

pi = pO + -"po

for zero elements for minimum mean square error projection7. Check [ uC*oJ' [nC*oJ
apo

8. Repeat 2 through 7 until mll1lmUm mean square error projection is obtained or until the
number of iterations has reached a specified value without obtaining a minimum mean
square error projection.
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DETAILED CALCULATION TECHNIQUES

The basic calculation technique is indicated in Figure 2. In the actual computer
program more com plexi ty is req uired to logically accom plish the necessary data
checks, make the necessary decisions, and give the program the greatest a priori
ability to calculate a satisfactory resection coefficient.

This computer program contains six calculation models which will generate re­
section coefficients for two types of cameras and three types of input data. Table 1
item izes the com bi nations.

The number of parameters calculated to resect a photograph varies with the type
of camera, the type of input data, and the quantity of input data. Table 2 describes
the parameters calculated for each combination of the variables.

Figure 3 contains the logic diagram in more detail. Exact calculation methods are
presented later. The general philosophy of the program is that it be self-correcting
for the expected types of problems that can occur. Input data is processed into
amplitude ranges which allow more stable calculations than raw data. The most likely
camera model is initially selected for resection. A least squares fit will be calculated
or the specified number of iterations will be exceeded. The data points or lines are
tested at this stage and all bad data is rejected. Remaining data is used to recalculate
a second set of resection coefficien ts. If no resection is obtained for the camera ini tially
assumed, the other camera model will be used to attempt a resection.

TABLE 2. PARAMETERS CALCULATED FOR VARIOUS INPUT DATA

Case Camem No. No.
Type Points Lines

Coefficients Calculated

f D

Flat o
No No

~5 X (=0) (=0) X
No

X (=0) X
No

X (=1) No No

2 Flat
No

~5 X (=0) X X X X X
No

X (=1) No No

.,

4

Flat

Flat

2

3

~4 X

~2 X

X

X

X

X

X

X

X

X

X

X

X

X

No
X (=1) No No

No
X (= t) No No

5 Flat x x x x x X
No

X (=J) No No

6 Pan o
No No

~7 X (=0) (=0) X
No

X (=0) X
No

X (=1) X X

7 Pan
No

~7 X (=0) X X X X X
No

X (=1) X X

8

9

10

11

Pan

Pan

Pan

Pan

2 ~6 X

3 ~4 X

4 ~2 X

~5 ~O X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

No
X (= 1) X

No
X (=1) X

No
X (=1) X

No
X (=1) X

X

X

X

X
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nal Ruid"ah:
Pan Ruidl:ah

>A ••um.. Par

ChlOe;' for
LeaSl

5<;uarl!s FH

"

FIG. 3. Logic diagram of generalized program.

ADJUSTMENT OF RAW DATA

Tumerical values of raw input data may vary widely. Computation problems can
be caused if certain undesirable ranges of amplitudes occur in the data. Significant
information may differ by many orders of magnitude less than the data, such as
123456789 compared with 123456790. The film and ground data may vary by many
orders of magnitude. Estimates required for initial values in many of the techniques
must be reasonably accurate for any input units which might be used during the life­
time of the computer program. The mathematical iteration routine must be stable
for all input data units; it must converge to a set of rectification coefficients. The
effect of internal computer roundoff and truncation could become significant for some
input data units.

A general solution has been developed which permits the computer program to
compensate for variations in the input. This solution consists of centering the actual
data on a local coordinate system about (0, 0) and scaling so that the maximum
amplitude of any element is unity.

The centroiding (centering at local 0,0) and scaling cannot be applied to all types
of data. Specific input processing is presented in Table 3.

It is impossible to centroid panoramic data because the center of the image is
the center of the panoramic sweep. This center must be preserved to calculate the
proper relationship bet"'een the film and its tangent plane. Consequently, the pano­
ramic input data must be presented to the program in frame coordinates, with the
center of the panoramic image being at x=O, y=O.

As centroiding only subtracts a bias from the input, the line length data is not
centroided. If both line lengths and control points for the same photograph are used,
the control points can be centroided in the ground plane.
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TABLE 3. SPECIFIC I"PUT DATA PKOCESSING

Camera Type Data. Type Centroid Film Centroid Ground Scale Film Scale Ground

Flat Points Yes Yes Yes Yes
Flat Lines Yes No Yes Yes
Flat Both Yes Yes Yes Yes
Pan Points No Yes Yes Yes
Pan Lines No No Yes Yes
Pan Both No Yes Yes Yes

INITIAL ESTIMATES OF RESECTION PARAMETERS

Resection of flat image plane photographs with four or more control points and
any number of line lengths requires eight a elements. A ninth element, a33, is fixed
at unity. Each point yields two equations; therefore, 2N independent linear equations
can be written in terms of N ground coordinates X, Yand the image plane point co­
ordinates x, y. Line lengths are not used for initial estimates since four points are
sufficient to calculate the eight a's.

Xiall + Yial2 + al3
Xi = --------

.riC:l1 + Yiaa2 + 1

.ria?1 + )'iat? + a2:l
J" i = --------

·ria:ll + YiC:l2 + 1
~ = 1,2, ... , ;V (14)

Rewritten in matrix form, Equation 14 becomes

o

YI

o

(15)

-y1X I ialll
I a 12

I
ala

-yNXN a21

-YI VI I a2?

. an

-'NYJ:::

-XNXN

-Xl VI

o 0 0

o 0 0

:rN YN

1

o

o

iX' I"~

I X N = l.rN YN

I VI 1
0

lJ lo
Written in matrix notation, (15) becomes

(Z) = (A) (a). (16)

Solving this simultaneous set requires eight equations instead of 2N equations
(2N~ 8) because there are only eight unknowns. Equation 16 is solved in the following
manner:

( I)T(Z) = (A)T(A)(a) (17)

and

[(A)T(A)]-I(Ar(Z) = (a). (18)

The solution for the flat image plane photograph with no control points and at
least five line lengths yields five of the a coefficient elements. Coefficients all and a22
are estimated as the average of the ratios between the line lengths in the ground and
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film images. The equation to estimate these coefficients is

=
_1 ~ L;

ratio L.-
.V i~1 V(Xi left - Xi right)2 + (Yi left - Yi riglnF

99

Coefficients a21, a31, and a32 are initially estimated to be O. Coefficients al2, a13,

and an are assigned the value 0 because the data is insufficient to calculate these
parameters.

With one control point its coordinates become the center for the system, at3 and
an. However, in centroided data this is (0, 0); hence, the above line length estimates
are adequate.

With two or three control points, initial estimates are calculated from both line
and point data. The points are centroided and scaled. The ratio of Equation 19 is
assigned to all and a22, whereas 0 is assigned to at3 and an. Point data is used to esti­
mate the other parameters by solving:

rx' -aux] ['
0 -XIX I -y'XJ"UlX 2 - allX 2 Y2 0 -X2X 2 -Y2X2 a2l

l YI a22YI 0 :rl -:rIVI -Y1YI la 3tJ (20)
Y 2 a22Y2 0 X2 -X2 Y 2 -Y2 V 2 a32·

With three points at least squares fit must be calculated.
Panoramic resection coefficient estimates are calculated in exactly the same

manner as stated above for flat image plane estimates, after the film is projected onto
a flat tangent plane. Panoramic parameters J and D are estimated at 1.3 and 0 re­
spectively for scaled input data. Observing the geometry of the Frontispiece calculate

where the prime mark denotes a film coordinate.
Tangent plane coordinates are

Xi = f tan 8i

Yi = (y;' + D(sin 8i - 8i cos 8i» sec 8i.

(21)

(22)

(23)

Matrix Equation 15 calculates panoramic estimates if four or more data points
exist. Equation 19 is used if no or one point exists. Equation 20 is used if two or three
points are present in the input data.

(The complete general partial differential equation for any case is expressed as a
matrix, and also the terms are completely expanded in the manuscript form of this
article. In the interest of brevity, however, these details are not included here. The
reader may obtain these items by writing the author.-Editor)

REJECTION OF BAD DATA POINTS

Many sources of potential control data errors occur. Photo interpreters can mis­
locate coordinate reader crosshairs, or correctly locate them over an adjacent similar
object. If manual data copying occurs, it is possible to transpose adjacent digits, or
copy the '\Tong number, misread an instrument, etc. These types of errors are nor­
mally much larger in amplitude than typical reading errors or uncorrected systemic
errors.

Typical reading errors occur if no mistakes are made. These reading errors are
due to such causes as parallax in the positioning of crosshairs, backlash in geartrains
of the coordinate reader, roundoff in the digitization of the least significant digit to
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be keypunched, etc. Errors of this type are caused by small flaws in the design or
performance of the photo interpreter and each machine which processes the data
prior to its entering the resection program input format.

Systemic errors are caused by the processes which generate the control data.
Ground points could be measured with inaccurate instruments, such as an inaccurate
transit angle or a biased length measurement. Atmospheric refraction causes a some­
what predictable bending of the light rays which expose the film. Lens distortion is a
typical systemic camera error, as well as displacement of the principal point from the
exact center of the film format. Uncorrected systemic errors are those for which no
compensation is made in the control data prior to its entering the computer for
resection.

Reading errors and uncorrected systemic errors are considered independent of
any bad control data readings. Bad data is usually confined to one or two points within
a set of ten to twenty. These bad data points have errors which are significantly
larger than those of the good points.

A rejection technique has been developed which has proven quite adequate. This
tech niq ue is utilized after a series of iterations has been performed on a set of inpu t
data. First the amplitude of the distance errors for each point is calculated using:

(24)

For line lengths this is calculated during the iterative loop. A rejection criteria Cis
calculated where

1 ,y

C = 2·- L: t:i.L;*.
.Y i~1

Any point is rejected if its I1L;* exceeds the value C.

t:i.L i* > C -+ datai is bad

(25)

(26)

ADJUSTMENT OF RESECTION PARAMETERS TO INPUT UNITS

The data uni ts used to calculate resection coefficien ts have been cen troided and
scaled. An adjustment is required to convert these internal computer program units
to be compatible with the actual input and output units. Typical actual units are
reader counts for film data and feet for ground data.

The actual uni ts are projected by matrix A, where

[A]
A 13]
An

1

(27)

using Equations 1 and 2. This will project either the flat image plane or the panoramic
tangent plane to the ground.

Panoramic parameters! and D are adjusted to be:

fout = f·SFF

Dollt = D·SFF

(28)

(29)

Equations 3, 4, and 5 are used to project the panoramic film data to a tangent
plane which is properly scaled.

Matrix A of (27) has the following general elements, where Table 4 describes the
parameter values to be used for particular types of input control data.
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where

IA]

rallSFG_+

I aa3

= I a2lSFG +
a33

l

XCa33l

Yca33 I

J
al3 = a13S FF - aux, - a12Y,

a23 = a2aSFF - a21x, - anY,

a33 = SFF - a3lx, - a32)'c

ApPLICATIO 'S AND EXTE 'SIONS

The obvious advantage of this technique is that only control data is used to cal­
culate resection coefficients. No internal camera or external exposure station parame­
ters are used as input data. The ability to use line lengths as control data, especially
for panoramic photography, enhances the value of this technique.

This method appears to be as accurate as the collinearity technique for resection
of any ground data which appears in a reasonable approximation to a flat plane,
which can be tilted. Research is nearly completed to apply this method for extraction
of the third dimension, and thus make it perfectly general. Three-dimensional
mapping processes will differ from those using collineari ty models. This will effectively
remove any planar restrictions of this technique.

Strip photography can often be resected quite accurately using the flat image
plane equations. Other more exact strip camera resection models have been developed
using this same general method.

Hopefully, this method will become one of the standard techniques of analytical
photogrammetry.

PRACTICAL PROBLEMS ENCOUNTERED

These techniques have undergone considerable testing in many computer pro­
grams utilizing several coding languages. Fortran IV seems to perform better than
matrix manipulation macro languages. The computer programs seem quite stable and
normally a resection is obtained for the typical quality of aerial photography.

Input data must be examined to insure that three points do not lie on a line.
Likewise, the data should be well distributed across the area to be resected, to avoid
excessive errors due to extrapolation outside of the periphery established by the
control coordinates.

TABLE 4. ELEMENTS OF MATRIX A

Camera No.
Xc Y,Type Points Xc Yc at::: a13 a~3

Flat ~2 x, Yc Xc Y, 0.12 a13 0.23

Flat 1 Xc Yc X, Y, 0 a,3 a23
Flat 0 x, y, 0 0 0 0 0
Pan ~2 0 0 Xc Yc 0'12 a13 a23
Pan 1 0 0 Xc Y, 0 a13 a::!3

Pan 0 0 0 0 0 0 0 0
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COMPARISON WITH THE COLLlNEARITY TECHNIQUE

Identical control point data was used with this projective model and the col­
linearity model. The collinearity model used has the focal length given and eight
parameters are iteratively calculated: three aircraft station coordinates, three air­
craft orientation angles, and two interior camera parameters, the coordinates of the
principal point on the film. The collinearity fit was calculated in the film plane. The
flat image plane projective model was used and eight aij parameters were iteratively
calculated.

Control point data was calculated "'ith noise inserted under controlled conditions.
The ground data was in a flat plane to force the collinearity model to solve the same
physical problem that the projective model solves. Thus t,,'o different mathematical
models \\'ere used with identical input data.

The accuracy of the two methods is identical. Residual errors for each program
are shown in Figure 4, and are identical for each control point. This indicates that
no accuracy is lost in using the projective resection model. It is anticipated that the
third dimension will be added to the projective technique, and at that point the two
methods will probably be of equal accuracy for all types of resections. Then, and even
now for flat ground target areas, the projective technique \\'ill have an advantage
over the collinearity technique, because projective methods require no estimates for
the interior and exterior parameters of the camera.

Control Data

X y x y

-3000.0000 1500.0000 -19517.0CCO 6989.0000
-1500.0000 15CO.OOOO -9801.0COO 7080.0000o. 1500.0000 33.0CCO 7018.0000

1500.6000 1500.0000 9747.0CCO 7094.0000
3000.0000 15CO.0000 19641.0000 6915.0000

-3000.0000 O. -21172.00CO 47.0000
-1500.0000 o. -10596.0000 -19.0000o. o. -50.0CCO 191.0000

1500.0000 o. 10657.0COO 8.0000
3000.0000 O. 21075.0CCO -74.0000

-3000.0000 -15CO.OOOO -22992.0COO -8038.0000
-1500.0000 -15CO.0000 -11579.0COO -7997.0000

O. -1500.0000 85.0COO -8091.0000
1500.0000 -15CO.(l000 11343.0COO -8167.0000
3000.0000 -1500.0000 22943.0000 -8155.0000

Note: Z = 0 for all points

Residuals for
Projective
Resection

Residuals for
Collinearity

Resection

18.30962
-4.57687
28.07806

-61.72650
26.00840

-12.49002
-5.91291

-32.19635
99.65869

-60.34882
-1.25261

-59.73653
129.41006
-90.81463

27.58831

-65.41144
48.29749
9.01212

107.73255
-48.54137
-53.43657
-94.C0053
141.44240
-16.10178
-72.65107

2.10971
72.51275
7.32442

-39.85561
0.97276

18.310()Q
-4.57692
28.0H89

-c1. 7257~
26.0086A

-12.48996
-5.91318

-32.19633
99.65871

-60.34861
-1.25180

- 59. 73618
129.41030
-90.81448

27 .58820

-65.41193
48.29697

9.01178
107.73204
-48.54187
-53.43676
-94.00017
141.4"212
-16.10808
-72.65151

2.70955
72.512"8

7.32414
-39.85606

0.97230

FIG. 4. Comparison between residuals calculated by projective and collinearity resection
techniques for flat ground plane control data.
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'HI SIS THE PROJECT lYE TlUNSfQA'U TlON "Hit 'x
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'il7J5.1C;<;95
8029.40997

5.4068
10.22011

-0.18855
8.09))1
1. 52284

-1.70380

-i.lUll
4.813'02

-D.'Hlse
12.96996

)(329.(((CO

30311.C((00
U:901.0C~CO

1J82~ .COCCO
)805.8900 1
)ij"O. ]8000
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FIG. S. Typical computer output with one bad data point identified.

CALCULATION EXAMPLES

An example of typical computer printout is shown in Figure S. Data points from
an aerial photograph ,,·ere used as control, and one ,,·as accidentally misread. The
program calculated a set of resection coefficients using the flat image plane math
model. The bad point (17th from top) was detected and rejected from the set of con­
trol points, and a second set of resection coefficients \\·as calculated, see Figure 6.
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FIG. 6. Typical computer Olltput after bad data has been deleted and
resection coefficien ts are recom pu ted.
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XI CONGRESS ISP, LAUSANNE, SWITZERLAND
Here are brief samples of the package tours

that are completely described in a brochure
available on request from the American
Society of Photogrammetry, 105 N. Virginia
Ave., Falls Church, Va. 22046.
PACKAGE No.1, July 6. Depart New York,
N. Y.; July 8-19, XI Congress Lausanne;
20-27 July, Genoa, Pisa, Florence, Rome,
Sorrento, Naples; July 27, N. Y. $715.00;
Children (2-12 years) $533.00.
PACKAGE o. 2, July 6. Depart New York,
N.Y.; July 8-19, XI Congress Lausanne;
July 20-27, Black Forest, Heidelberg, Lux-

embourg, Brussels, Amsterdam, Hook of
Holland, Harwich, London; July 27, N.Y.
$689.00; Children (2-12 years) $529.00.
PACKAGE No.3, July 6. Depart New York,
N.Y.; 8-19 July, XI Congress to Montreux,
Castle of Chillon; 21 July, N.Y. ,450.00:
Children (2-12 years) $305.00.
PACKAGE No.4, July 4. Depart Tew York,
N.Y.; July 6-19, XI Congress Lausanne;
19-28 July, make your own arrangements at
your own expense; 28 July, board flight for
N.Y. in either Geneva or London. $525.00;
Children (2-12 years) $335.00.

RESERVATION REQUEST FORM

TO: Mrs. Walter H. Katherman, Jr., American Express Tour Department
622-14th Street, N. W., Washington, D. C. 20005

Please confirm reservations for package no. .

Enclosed is deposit* in the amount of $ as requested.

For: Mr.
Mrs. _

Miss _

Please indicate ages of children if applicable.
* (Checks to be payable to AMERICAN EXPRESS COMPANY)

Travel arrangements covered by:

__ Government or AGU grant or Government Contract

Government T/R

__ Personal or other funds.

Please confi I'm connecting flight reservations for persons.

From to New York (J.F.K.)

From New York to -:-__-:-_--: _
In connection with package selected.

Name:

Address:

City: State: ---- Zip: _


