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%, SIKGLE IMAGE FHOTOGRAMMETRY

A photograph does not have the same geomebric qualitbies as z map
hecsuse of relief and tilt displacement. Thus a single photograph can only
be regarded 33 a map subsiibute and may be used as such when the inhzrent
srrors cen he neglected. On the other hand, phetographa often show a more
up-to-date resord of the terrain than maps and are invaluable sidy
eapecially iv the Field of planning,

There are certain mehtods by wonlel the inberent distortions of a

photograph can be reduced or sliminateds.

.1 Reetificatiorn

kectification is the process of transforming & tilted photograph
into an equivalent truly vertical photo. A scale cheange can alse be
inkroduced., Iustruments uzed for this process are called rectifiers. 4
rectified photo iz free of tilt displacement but still contzins image
displacements due to relief., It remalpns a central projection.

Jeotifiers operabe on the principle of projecifon printing. The
main components sre:d the i1llumination system, the negative holder, tha
projection lens and the ease or projection table (Figure 3-1).
Reotification 1s performed in the following way:

Four control points are plotied at the scale deslired for the reetiflied
PHOLO ., Next the plod is placed on the easel and by menipulating the
various controls of the instrument the projected images of the cootrol
points are made to coincide with the piotted points., The control sheet 15

then replaced by photographlie paper and exposed.



The effect cof Hilt can also be Péduced by the use of simpls
Hraflection instruments". Thege instruments operate on the “eamera Lucida®
oprineiple.  The viewing systern containg a semi-transparent mirvror or prism
wherehy the photograph and & map or control sheet can be viewed
simultaneously {(Figure 3-2). With the help of varicus adjustment
facilities such as tilting the photo holders, changing the viewing
distance, shifting and rofating the map sheet, photo points can be matched
iR with the covpregponding map points or ploited control peinbs,
Mlaeninetric details can then bhe itraced from the phote onto the map or a
drawing stiset, Instruments based on thig principle are the vertiesal
skebeimaster, rectoplancgraph, Zoom Transfer Scope, eto.

such instruments can be used for updating sxisting maps or to

transler interpreted detalls from photograph to @ map.

Faa DMfferentlal Recotiflicatlion

In the differential rectification process the rectified photo i3
exposed sequentially in small area elements and Jdurlipg this process the

diaplacement duse to relief is alzo eliminsted {(Figure 3=3}. The

instrument uwsed for this purpese 1s the orthophotoscope and the product is

calied orthophoto, The orthophote is an orthegonal projection with the

appearance of a photograph (Figure -4},

3.3 Fhoto Maps and Mosaios

Two or mere aevial obotographs can be assembled to form a single

continuous picture of &n ares. Such sssembly is ozlled aerial mossle
{Figure 3-5%), Photos sssembled into a mep sheet format and

cartographicalliy enbhanced form a phofte map (Figure 3-6).



The pecmebric characteristics of the assembly depends on the
peometric characteristics of the individual photographs aed on the method
vsed for the assenbly. One can distingulsh between:

- neonbrolled maéaicﬁ which are prepared by simply mabtehing the Inage

detells of adjazent phobographa,

Semiconirollsd wosaics when some ground control polbts are avallable to

reduce the propagation of errors in jolning the photos snd/or the mosale
s oscaled,
- Controlled mosaics are prepared from rechified photos of uniform scale

ardd are asszembled onto a nebwork of horizontal centrol poinla.

- Bectified phoeto map 18 a controlled mosale arranged ih a map sheal formatb
!

zad annotated.

Orthophoto map ocngists of orthophotos  joined ftogebher o form  &n

anpnbated map sheel.

liote that orthophotos and orthophoto maps have the same geonetrlic
charaeheristics a3 & line nmap {orthogenal projection) but countain all the
information that sppears on the original asrial photo.

Mosaics and photomaps have distinet advantages over 1line drawn
maps. They arre invaluasble in land-use planning snd in planning for jarge
engingering projects. & line map is an edited representation of the
terrain: only certain festures are transferred from the photograph.
Photomaps show the study ares comprehensively and critical featurees which
would affect the project such as drainage pabterus, geologlce features,
lend-use, vegetation cover can be more accurately assessed. These products
are alzo useful to invenbtory natural regsources. Laypersons can relate wmuch

easler bo photomaps than Lo line maps.
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4 disadvantage of photomaps 18 that topographic informabtion znd
antotations are more difficult to add and may saturate the content. Some
people alsoe objeet to the faet that it is difficult Lo wake notations or

deaign drawings on  Chem, It 18 alse diffizult o update photomaps.
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- Curtain used 1o cover film exposure in line element
rectification,

Figure 3-3 Differential rectificalion
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FIGURE 3=4,
@) Portion ol a4 perspeetive phote taken in Oklaboma, (Note the apparent
croakedness of the power line caused by retiet displacament.) (5) Orihoplole of
same purtion of perspective phalo shown in (], iNote straightness of the pewer
line atter selicl displacenwent is eliminated ) {Courrece L8 Seatogival Sterrep)
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Figure 3-5 Index mosaic. Orono and Old Town, Maine.
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