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Photogrammetry
Definition

o Photogrammetry contains three Greek Words:

D (pwg, 2. Fall pwtog) = Light

(yp@uua) = to write / to draw

(uETPOV) = Measurement

e Photogrammetry = Measurement of registered light
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Pros and Cons of Photogrammetry

e Pros e CONs
© Field work only for control point @ High costs for cameras, software and
measurements images
© Image analysis in office (weather @ Huge amount of data
independent)

@ Limited accuracy

© Analysis of time series — change
detection of objects by using images with
different acquisition dates

® Restricted operation of photo flights due to
weather conditions

© Image/Photograph is a permanent
document of a specific situation

© Photograph contains a lot of information
all over the time

© Semi-automatic and automatic processes
for data acquisition
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Photogrammetry
Stages of a photogrammetric project

| Photo Flight

" Aerotriangulation
(Interior & Exterior Orientation)

e e <

| 3D-Object DSM Orthophoto
Assessment Generation Generation
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Photogrammetry
Photo Flight
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Photogrammetry
Mathematical Model of Photo Recording

Zentral perspective

Photo Map / Orthophot

negative @L
. ; ‘l" T Q

positive
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Photogrammety
Titling effects
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Photogrammetry
Reality of Recording

o Camera objective lenses consists of many optical elements

o Thickness of objective is to consider

aperture

—> Projection not fitting to mathematical model
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Inner (Interior) Orientation

Focal length c

Coordinates of
Principal Point of
Autocollimation: x,, Y,
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Grundlagen | Projektplanung | Bilderzeugung | Bildauswertung | Produkte

Photogrammetry
Lens Distortion

pincushion no barrel
distortion distortion distortion
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Photogrammetry

B0
Relation Image Coordinates — Object Coordinates

Collinearity Equations: X =f(x, 10, EQ)

®=-'-(X — X%) + p21(Y —¥%) + s (Z — Zo)

Az (X — X%) + ras(Y —Y%) +mss(Z — Z9)
@z—).-e(x — X%) + r22(Y — YY) + ns2(Z — Zs)
wis( X — X%) + ras(Y — Yo) + rss(Z — Z26)
v OOY) Image Coordinates
- ;' X, Y, Z Object Coordinates
/ 4 L ________ u Xy Yo € Coordinates of Principle Point, focal length (10)
X A X0 Yoo Z,  Coordinates of Projection Centre
Y, r; ... ;3 Elements of Rotation Matrix (Q2, @, K)
X
/ = COS @ COS K —Ccos@sinx sing

Ro. .« =| COS@®COS K +SiN @SIN @ COSK  COS @ COS kK —SiN @SIN @Sink  —SinN @CoS @
sin wsin Kk —COS @SN COSk  SIN @COS K +COSWSIN @SiNkx  COS @ COS @

Bcons: [PECAP Photogrammetry for 3D Assessment | MANSBERGER ECAP - Training, 11-14 September 2017 - Nitra



Photogrammetry

KU
Relation Object Coordinates — Image Coordinates G

Collinearity Equations: X =f(x, 10, EQ)

@; _+@_i)-(x—ﬁ+-(y—ﬁ—--

Az ns(X — o) + ps2(y — o) — nssem
X —X0) + P2y —W6) — raen
Rz (X —80) + sy —Iy) — rasem

w5 Y Image Coordinates

. ;' Object Coordinates
/ ? L ________ u Xy Yo -C  Coordinates of Principle Point, focal length (10)

Xo /ﬁ”/ X0 Yoo Z,  Coordinates of Projection Centre
Y, ry ... f;3  Elements of Rotation Matrix (Q2, @, K)
X
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Photgrammetry
Stereoscopic View (3D-view)

Surface 1 (retina left) Surface 2 (retina right)
2 - dimensional 2 - dimensional

~,

stereo image
3 - dimensional
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Photogrammetry @Ku
Orthophoto Generation

» Take position of ground
element (orthophoto)
2> X,Y

* Identify altitude from
DTM/DSM > Z

» Calculate position of XYH
in photo (10 und EO)

2 (xy)

Tt =3
==
2

S
SR

o

» Determine colour value
from photograph and
assign this value to the
corresponding ground
element (orthophoto)

Bcons: [PECAP Photogrammetry for 3D Assessment | MANSBERGER ECAP - Training, 11-14 September 2017 - Nitra



Photogrammetry
Digital Terrain Model
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Photogrammetry
Demo Project 1

UAV-flight; 5 photographs; fish-eye
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