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CHSCICItfG, CALIBRATION AITD

. . OF FKOTOGBAHKETRIC IN5T-SUM1SNT3

I William D. Harris

.General Engineer ...:' ■

U.S. Coast and Geodetic Survey

■'*.■

The coastal mapping program of the U.S. Coast and Geodetic Survey

requires the use of the most modern photbgrammetric cameras, photo

graphic printers, stereoscopic plotters,'comparators, and stereoscopic"

compilation instrumentation. Requirements for infrared and color as

well as panchbroraatic aerial photography and super-wide (120 ) as well

as conventional wide-angle photography are only attainable!through the

use of high precision cameras and.direct viewing .stereoplotters which

require factory trained, personnel.-.-for, the replacement of worn' parts.

In. order ,to keep costly, and timerco;nsuining maintenance "by factory ex

perts, at, a .minimum, the Bureau ha.s installed suitable environmental .

control,. adopted routine instrument 'Cleaning and oiling procedures,; • .

and devised., calibration, tests for. each'.type of. instrument-. :.- v . • .■ ,

■ The' -photographic and' photogrammetric ■ laboratories and work 'areas

are temperature controlled-at 72 degrees'Fahrenheit - 2 degrees through

the'"use- of: forced-air cooling and heating "systems equipped'with filters

for ■ removihg:-dust.' The ^relative humidity is held at 50 percent -

5 :perc'e:nt:; to' maintain the metric stability of plastic materials and to

prevent coirb'sion:'and rust of the photogrammetric instruments'; "The

temperature ■■ cd'nt-rol- is required' fo'r adequate control of humidity, :- ' "

metric stability' of photogrammetric instruments, an!d reducing failure

of electronic 'coordinate readout equipment components. ' ■■ ■-' -*'■'•■ -''

In addition to dust control through air filtration, the floors of

al-l'T/ork areas ;are^ frequently vacuum cleaned! Cleaning is ;dbhe by the

photogrammetrie-instrument operators to eliminate''^he"need for janito

rial vservice-by-"people who cannot appreciate the'delicacy of these '

instruments'i 'J The instrument operators also clean and lubricate the
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workin. parts of their stereosoopic/plptters every two weeks according

to the manufacturer ■ s .instructions.--. The .micron, measuring precision _ '

comparator screws are flushed with new clean oil daily before measur-;.'

ing "begins. ,. , -.■■:■

Tests and calibration procedures-1 fdtf. all instrumentation have

been devised in such a'^W the regular opera'ting personnel can ,

perform them routinely without the aid of specialists. . ^ ^ ,

'^ Aerial cameras'are. checked, before.?achne^ roil of film is; placed:

in the'magazine to see .that the film,transport, and. vacuum., lines are; ..

free. The- camera .intervalometex and. shatter. mechanisms..^ ;Pperate.d:

and' visually, checked...befpre each, flight, and. the cameras, are thoroughly

cleaned .and:,lubricated each, winter between photographic seasons,. ,, , r

-- The-labbratdfy processes equipment-is continuously.tested by: ...:.■:

'making controlled exposures of density! and color- step:-wedges, at .***, •:

ends pf eaph foir of- film and Measuring-the processed-step, wedges^ith-

a densitO-me*eTW-tn-e.fil^is dried.- Th.se: same step:.wedges,provide

a stotf&r check ori-^he operation of -electronic -dodging photograph .,.

printers as well a^ 'assist ir, color ppinpensation -during:..printing, ,In ■

addition,, the. photographic: resolution .of the cameras, and .printer^ are

monitpred continuously.by .examining both negatives and prints under

magnification. An aerial camera, vacuun failure is; -detected immediately

after z roll of. aerial .film .-is. processe4 .by flaking glass^di^positpes

of sample- negatives ;atu.pth ends ;and center ..of the^ll,,and measuring_

the positio-ns pf the camera fiducial; mark, images, ,:This .problem ra^X

■ occurs, but'the consequences -are. so. seripus th.t this test prOp.dure :
.as-developed" in-.order ..that, a.camera ..marine, which;isnpt function-..

mg properly, can.be ,.repaired,.or.taken ,out of service, before it is ,.

■ used again. ...,-.- ., . ...... ■■: . ,■ ;,. ■■■■..■ - : .:■■■.■..■■ ■•'''

'- "' e stereoscopic .-plotting instruments ,are .checkecL by the operating
personnlrevery,six, months through, the use of .precise .glass, grid plates.
Both-the,aerotriangulation- and. compilation-type instruments.^are chec^ea

for rectan3ularity of .horizpntal pitting and vertical ^formation of ;;
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i the:stereomodel:fofmed by-, a pair of grids.. The well :l:nown-:£eiss -23-

' ■■ point deformation-test is used for the.vlatter. .In addition, i-3tereo-

■ plotters used for aerotriangulation are"-"tested for abnormal screw and

: b^earin^ .error .propagation. .b,y making a.six-model strip aerotriangulation

'using .the same pair of glass .grid plates.. '

,. ■ . - The...-prec.ision micron.fmeasuring ^comparators,: used for computational

■:-:or analytic; aerotriangulations .are: tested, and calibrated for Imathema-

tical compensation with more precisely calibrated-grid plates measured

in each of four rotational positions by three different operators. A

least squares orientation and .determination of the parameters! ?<=>? com

parator error compensation is made 'oy computation with electronic'

computers. These tests are also made every six months by the; regular

operators of the comparators. j
i

i

The Coast and Geodetic Survey trains each instrument operator to

perform all phases of instrument operation. The test and calibration

procedures are designed to be performed using standard instrument
i

operation procedures, and quality control is attained through|experi

ence with each type of instrument. The supervisor or chief operator

of each type of instrument is also able to checLc the. quality of the

product through the numerical analysis of photogrammetric .coordinate

and ground control data. ' !

These testing, calibration, and maintenance functions together

with routine quality control have been developed through many !years of

experience with the problems which arise in the operation of p|hoto-

grammetric mapping facility. The effort required to test the {quality'

of the basic aerial photography is less than six man-hours per; roll of

film. The extra effort required to test and control the quality of

photographic print and diapositive production amounts to about one

_; man-hour per day for the whole photographic laboratory. The semi

annual grid tests of stereoscopic plotters require about one and one-

half man-days for each aerotriangualtion instrument and one man-day

for each compilation instrument. The calibration of each precision
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■comparator requires about four man-days seiulannually. It'is believed

that this is; a minimum and adequate' effort for insuring ag'ains instru

mentation degradation or' failure. ■■■■■• . .

Through the careful attention to environmental control of instrument

areas and periodic testing of each, instrument, as outined above, the

'■Coast- and-GeoCetie-'Survey maintains'a hignly reliable photogfa^metric

■mapping facility with a :.!inimui:i amount ■ df instrument repair by factory

-trained-technicians.

\ ifcfciv." •-.■s*"^




