
Application of the Wild Autograph, 
Model A 7, in Georgia 
ERNEST GREEN, Photogrammetrist, State Highway Department of Georgia 

This report contains a general description of the installation and 
operation of a Wild A 7 Autograph and a summary of results for 
the first year of operation in the State Highway Department of 
Georgia. A detailed description of aerial triangulation and a dis
cussion of other uses of the A 7 are included. 

The A7 has proved to be a fast, efficient means of providing 
supplementary ground control. In addition, its versatility has 
opened new opportunities for types of projects never before 
possible. 

•WITHIN the State Highway Department of Georgia, the cost of field control represents 
the largest single item in the yearly photogrammetric budget; therefore, a savings in 
this area could significantly reduce the overall cost of mapping. To answer this need, 
the Division of Surveys and Aerial Mapping purchased a Wild Autograph, Model A7 
(Fig. 1), primarily for measuring supplemental horizontal and vertical control to be 
used in photogrammetric mapping. 

The A7 was delivered in September of 1964, accompanied by two Wild technicians, 
who spent the ensuing eight days assembling and calibrating the instrument. Using a 
30 X binocular attachment, the instrument was visually calibrated to within three mi
crons deviation from true position on a grid plate. 

In the middle of October, an engineering consultant from the Photogrammetric Di
vision of Wild Heerbrugg arrived to train personnel in its operation. Problems which 

Figure l. Wild Autograph, Model A7. 

Poper sponsored by Comrnittee on Photogramrr.etry and Aerial Surveys and presented at the 46th Annual 
Meeting. 
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were encountered were only minor in nature. A new relay and cable were needed for 
connection of the 026 card punch to the EK3D electrical coordinate printer. The ab
sence of maJor d1fiiculties in making ihi::; ::;y::;Lem uveratiumJ.l atteot tu tht ;::;klll d.ml 
precision of the Wild technicians who assembled it. 

TRAINING 

During the period of final adjustment, the training of operators was already in prog
ress. Two experienced Kelsh plotter operators were selec ted for this instruction, 
which began with the nomenclature of the equipment and its care and maintenance. The 
next step was an introduction to the theoretical aspects of the A7, including the funda
mentals of stereotriangulation and the theory and mathematics of photogrammetry. 
This indoctrination gave the trainees a good foundation for the practical instructions 
which followed. 

The actual operation of the A7 was taught in a series of steps, beginning with the 
internal and external orientation of a stereoscopic model which involves the resolution 
of Y-parallax, scaling, and leveling. Then the procedure for tying a correctly oriented 
second model to the first model was taught. Once this technique was mastered, the op
erator had all of the basic knowledge necessary to accomplish stereoscopic bridging 
because further extension of a photogrammetric bridge is a matter of repeating the op
eration until the end of the bridge is reached. 

The remainder of the training period was spent learning and practicing the methods 
of producing photogrammetric control: the selection and distribution of the necessary 
field control, the gridding of compilation sheets with the coordinatograph, the drawing 
of control sketch maps, and the programming of the EK3D system and the 026 card 
punch. 

At a later date, a PUG3 point marking and transfer instrument was purchased (Fig. 
2). The PUG3, although simple in operation, is extremely valuable when used in con
junction with the A7. It drills a small hole in the emulsion of the diapositive and 
circles it with a grease pencil. These holes are used as control points which elimi
nate the possibility of misidentification by the operators of the Kelsh and the A7 instru
ments. In addition, the PUG3 can be used to transfer accurately these control points 
from flight strip to flight strip or stereoscopic model to stereoscopic model. 

Fi!=iure 2. PUG3. 
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Figure 3_ Distribution of hori zonta I contro I. 

TEST AREA 

A nine-model strip of aerial photographs at a scale of 500 ft/in. was s elec ted for 
training the instrument operators and for testing the accuracy of the stereotriangula
tion program. This area was fully controlled, originally for mapping purposes; there
fore, the placement of control was less than optimum for bridging (Figs. 3, 4). 

A comparison was made between the horizontal positions and elevations determined 
by stereotriangulation and by conventional survey methods. The root m ean square 
error in the horizontal was 1. 34 ft , in the vertical 0. 45 ft. The bridge spanned a dis
tance of 11, 560 ft. 

A portion of the derived root m ean square errors was probably caused by the distri
bution of control points and by the operator's lack of experience. It was concluded from 
this test, however, that all equipment was functioning correctly and that the two opera
tors had performed the stereotriangulation in a precise manner. 
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PRODUCTION OPERATION 

mwing r.omnletP.ci the initial phases, 
the A 7 was put on a full-time production 
schedule. During the next ten months, 
497 stereoscopic models we're bridged. 
Several problems cropped up during this 
period. 

The first aerotriangulation adjustment 
program used evidently still needed to be 
debugged, as it was rejected by the com
puter and never worked satisfactorily. At 
this point, a change was made in the 
pro~ram. 

Errors have occurred because of fail
ure to enter an earth curvature factor when 
working with small-scale photography 
(1000 ft/ in. or smaller). It is tempting 
to disregared this correction because the 
computer program is entirely separate 
and unusually time -consuming. When 
bridging with photography of 500 ft / in. 
scale, the insignificance of the correction 
makes it uneconomical to apply, but if the 
scale of photography is much smaller than 
this, the greater distance covered by a 
bridge introduces an objectionable amount 
of error. 

For a continuing check of accuracy, two 
separate methods are used. When access 
is not difficult, additional control points 

are surveyed by the field party and withheld from the input data. In addition to this, 
profiles are measured in the field to check the map manuscript compilation. Through 
the use of these safeguards, a satisfactory standard of quality is maintained (Fig. 5). 

CADASTRAL SURVEYS 

As use of the ."'.7 continued, a new facet of its value became apparent. Not only does 
it provide a fast, accurate, and economical method of obtaining ground control, but it 
is so efficient that in photogrammetric bridging work it had no trouble in outdistancing 
the map compilation using Kelsh plotters. As this gap widened, new areas of use were 
sought. It was at this point that the instrument's versatility became of value. 

One of the earliest uses, other than stereotriangulation to which the A7 was put, was 
measuring the plane coordinate position of property corners for the Right-of-Way De
partment. Even this program is expanding, however, and should produce even more 
sophisticated results in the future. 

With the computer program currently in use, the Right-of-Way Department is pro
vided with the parcel number, the coordinates for each property corner, the bearings 
and distances between continuous corners, and the total area in acres and in square 
feet. 

With X and Y coordinates for all property corners and X and Y coordinates of the 
P. L's, the Division Right-of-Way Department can, through use of a simple computer 
program, find the intersection of any and all lines and all acreages necessary to com
plete a right-of-way map. 

CROSS SECTIONS 

The A 7 has completed measurement of cross sections for several survey projects 
and has proved to be an excellent instrument for this purpose. While stereoscopically 
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viewing the image of the ground, the instrument operator energizes the EK3D elec
trical coordinate printer, which activates the 026 card punch. An IBM punch card is 
then automatically prepared for the IBM 1620 computer. By passing the data electroni
cally from the A 7 to the computer, the possibility of human error in transcribing long 
figures by hand is virtually eliminated. 

Using a profiloscope in the procedure of punching cross section on cards makes a 
very efficient operation. The plotted centerline can be observed on the scope by the 
operator seated in the viewing position of the A7, eliminating the need for a table man. 
The cross section lines and distances are seen on the scope also. 

The cross section conversion program converts the machine coordinates to ground 
coordinates which become the input data for the earthwork program the Highway Depart
ment has been using very satisfactorily in the past. 

A list of all projects stereotriangulated from January 1, 1965, to September 30, 
1965, is given in•the Appendix. The final column shows the root mean square error 
(RMSE) for each set of coordinates. 

FUTURE OPERATIONS 

At the present time, planning is under way for construction of a building to house 
the photogrammetry department under one roof. The department presently occupies 
two buildings. The new building will double the present floor space, which will be 
needed for additional equipment. The new avenues opened up by the introduction of the 
A7 to measure cross sections and make property surveys has brought on the need for 
an addition of four Wild Autographs, Model A8, to enable the department to meet the 
demands of all six Division offices in the state. The A 7 is currently working two shifts 
per day and is unable to keep up with the demands of one Division, in addition to the 
department's normal mapping program, which depends on the A7 for bridged control. 

Procurement of a data plotter is also included in the department's 1967-68 budget. 
This equipment will have an integral part in the preparation of property right-of-way 
maps and in the plotting of cross sections. 

Space in the new building will be allotted for this additional equipment. A communi
cation system, 1050 series, will also be installed connecting the Aerial Surveys De
partment online to the computer located in the State Highway Department General Office 
in Atlanta. The computer is the IBM 360 system, which is to be in operation in early 
1967. 

Cadastral Surveys 

The output of the present computer program in use is in the process of being in
creased to include X and Y coordinates on the intersection of highway right-of-way and 
property lines, station numbers, and offset from centerline. The remainder of acreage 
in each parcel of land to the right and left of the right-of-way will be given, besides 
acreage taken. 

Digitized Terrain Model 

With the stereoplotter linked directly to the computer, many new possibilities are 
now open to the photogrammetrist. One of these is the digitized terrain model. 

In the DTM system, an arbitrary X-axis is selected and cross section data are 
punched in along measurement lines at right angles to this axis. This, in effect, places 
the stereoscopic model inside the computer. From this point, any number of center
lines can be considered and earthwork quantities computed. The computer, in fact, 
can select the best line from the topographic standpoint. Through the other programs 
of the DTM system, this line can be computed on every axis, X-Y, X-Z, Y-Z. With 
the addition of an automatic plotting device, these views can be drawn as profiles. With 
proper programming, much of the work in location and design can be accomplished by 
the computer. 

The future for this type of system appears unlimited. Information such as land value, 
soil and geologic conditions, and design criteria could be entered into the computer, 
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which could then make the best possible highway location, free of prejudice and human 
error in judgment. The A7 is ideally suited for instituting a system of this type. 

CONCLUSION 

The Wild Autograph, Model A7, has proved to be a fast, efficient means of providing 
supplementary ground control. In addition, its versatility has opened new opportunities 
for types of survey projects never before possible. 

In the economic sense, it is paying for itself. In 1964, field survey expense repre
sented 49. 20 percent of the total photogrammetric operating expense. In 1965, after 
one year of use, the A 7 had reduced this cost to only 34. 2 5 percent. Actually, these 
figures do not present an accurate comparison of field survey cost. Since purchase of 
the A 7, the field crews have been surveying for purposes other than topographic map
ping, such as control points for photogrammetrically measuring cross sections and the 
X and Y coordinates of property corners by use of the A7. Consequently, this means 
that more work is being accomplished with a smaller budget. 
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Appendix 

STEREOTRIANGULATED PROJECTS, JANUARY !-SEPTEMBER 30, 1965 

Bridging 

No. Photog. Total RMSE 
Job Models Scale Distance X & y z 

SR No. 5 6 1-500 10,800 (0 . 86) (0. 01) 
1-75 10 1-500 18,000 (0. 45) (0. 39) 
1-75 7 1-250 6,300 (0.48) (0. 18) 
1-485 8 1-250 7,200 (0.45) (0. 24) 
1-75 16 1-500 28,800 (1. 03) (0. 65) 
1-75 12 1-250 10,800 (0. 61) (0. 20) 
1-85 12 1-250 10,800 (0.34) (0. 19) 
1-485 6 1-250 5,400 (0. 68) (0 . 03) 
1-485 9 1-500 16,200 (0. 53) (0. 44) 
1-75 11 1-500 19,800 (2. 04) (0. 29) 
Columbus, 3rd Ave. 18 1-250 16,200 (1. 02) (0. 13) 
City of Gainesville 12 1-500 21,600 (1. 32) (0. 35) 
1-485 5 1-250 4,500 (0. 71) (0.18) 
City of Gainesville 12 1-500 21,600 (1. 36) (0 . 35) 
City of Gainesville 21 1-500 37,800 (1.11) (0.18) 
1-16 8 1-500 14,400 (0. 88) (0. 41) 
Briarcliff Rd. 6 1-500 10,800 (0. 89) (0. 06) 
Sugar Hill 10 1-500 18,000 (1.10) (0.19) 
1-16 19 1-500 34,200 (3.14) (0. 61) 
1-16 10 1-500 18,000 (1. 08) (0. 58) 
1-16 11 1-500 19, 800 (1. 13) (0. 43) 
1-16 17 1-500 30, 600 (1. 53) (0. 56) 
1-95 14 1-500 25, 200 (3.43) (0. 42) 
Douglas Bypass 4 1-500 7, 200 (0. 55) (0.12) 
Douglas Bypass 7 1-500 12,600 (O'. 57) (0. 23) 
1-485-F-056 13 1-500 23 , 400 (1. 42) (0.18) 
1-485-F-056 12 1-500 21,600 (1. 08) (0. 29) 
1-485-F-056 12 1-500 21,600 (0. 47) (0. 33) 
1-16 5 1-500 9,000 (0. 49) (0. 43) 
1-16 20 1-500 36,000 (1. 36) (0. 50) 
Brunswick East Bypass 4 1-500 7,200 (0. 32) (0. 09) 
Brunswick East Bypass 11 1-500 19,800 (0. 64) (0. 33) 
1-485 5 1-250 4,500 (0. 62) (0. 08) 
Jasper to Fairmount 23 1-1000 82,800 (1. 54) (0. 71) 
Jasper to Fairmount 12 1-1000 43,200 (3. 83) (0. 93) 
Jasper to Fairmount 8 1-1000 28,800 (3. 57) (1. 14) 
Memorial Drive 8 1-250 7,200 (0. 33) (0. 01) 

Cross Sections 

1-485 cross sections at each 100-ft interval across the centerline from Station 121+00 
thru 285+00, ranging in length from 600 to 800 ft per station. 

Memorial Drive cross sections at each 50-ft interval across the centerline from Sta-
tion 77+00 thru 319+50, ranging in length from 300 to 500 ft per station, and Station 
19+50 to 59+50, in length ranging from 300 to 500 ft per station. 

Property Corners (X & Y Coordinates) 

Job No. Photog. No. Total 
Models Scale Corners Distance 

1-75 Clayton County 14 1-500 121 25, 600 
1-485 Fulton County 2 1-250 i31 1, 800 




