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 High accuracy of the photogrammetric measurements usually requires a very 
precise sensors calibration and also very reliable data geo-referencing, either during 
imagery acquisition with use of high performance GPS/INS system or in post-
processing stage. A complexity of the photogrammetric products, often requires 
combining various types of source data, such as airborne and terrestrial scanning 
and images data, in this case their inter-calibration is expected. Such a variety of 
imagery data requires diversity of approaches for their processing and needs vast 
knowledge and mobilization of the researchers to be involved in the development of 
methodology for various applications. 
 In presentation on ‘Developments in Photogrammetry’, Steward Walker (2012), the 
invited speaker of XXII ISPRS Congress in Melbourne, exposed the exponential 
growth in data capture, mainly high resolution imagery, UAVs, social media, 
community based mapping with a challenge of fusion, especially in real time. He also 
emphasized the understanding of the importance of location in decision making and 
the use of geospatial data by non-experts; availability of metadata anywhere, anytime 
as well as in real- time. He concluded that photogrammetry is an advanced science 
with GIS and remote sensing convergence, with automation of conventional 
production lines and increasing number of applications. 
 Konrad Schindler, the second invited speaker of ISPRS Congress 2012, in his 
presentation (2012) on ‘Developments in Computer Vision and its Relation to 
Photogrammetry’ exposed strong convergence between CV and PH, saying that they 
are not distant cousins but sister sciences. Comparing the definitions of both, he 
noticed, that they are of similar meaning, but formulated in a different way. It is, 
however, emphasized that there are some differences, since developments in PH are 
application-driven whereas in CV they are methods-driven. Photogrammetry is 
involved in many more applications, topographic and close range, than computer 
vision, but unfortunately PH has about six time less money and specialists than CV. It 
is also underlined by Schindler that selected developments in CV in the last few 
years are potentially relevant to PH, especially in the areas of semantic image 
understanding, automate object recognition, detection and extraction (also from point 
clouds); tracking, dynamic processes from image sequences and physics-based 3D 
reconstruction. 
 Over twenty years the relations and differences between these two disciplines 
have been discussed. In a paper by Mundy (1993), the root of the problem between 
PH and CV communities were raised. It has been exposed, that PH is a mature 
subject with a well established problem descriptions and solutions, and PH 
community is generally not very tolerant for the results couched in alternative 
terminology and with somewhat different goals. Many results developed by CV 
researchers had been already known much earlier by PH and existing 
photogrammetric theory still has much to offer to the problems of object recognition 
and scene modelling. At the same time, results from CV can help to advance 
photogrammetry both in the discovery of completely new principles for methods as 
well as the automation of complex feature extraction. Mundy has addressed a few 
key questions concerning the goals of CV and PH. In CV three major technical goals 
are exposed: object recognition algorithms to operate at the same class for an object 
defined by the human conceptual framework; vehicle navigation to provide guidance 
to an autonomous vehicle along the defined path and at the same time to avoid 3D 
structures; automatic object modelling to recover a complete and reasonable 
accurate model of an object with minimum human intervention. In PH, the major goal 
is a high accuracy, which is required in a wide range of applications, topographic and 
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large scale mapping (aerial and VHRS) and also close range, which includes also 
automatic object modelling. Very comprehensive panel discussion on a dialog 
between CV and PH was conducted by Forstner (2003). Some technical questions 
from CV to PH were raised, such as, why PH is only interested in the highest 
precision, use the calibrated cameras, or have an inadequate level of automation. 
The questions raised from PH to CV were opposite. PH asked CV why they do not 
care about precision, use only un-calibrated cameras, have only interest in 
theoretical results. Some of the questions have showed, that both PH and CV had no 
proper knowledge what the others are doing. It has been changing slowly by the 
involvement of both PH and CV specialists in common projects and conferences. As 
it can be seen from many publications, both, metric and non- metric imageries and 
self calibration approaches, have been applied by PH since many years. In some PH 
experiments, executed for example by Mayer et al. (2003) and Zawieska (2012), the 
approaches for fully automatic calibration, orientation of images sequence and 3D 
reconstruction, were adopted from CV. They are based on triplets, where the trifocal 
tensor comprises a linear means for the description of the relation of three 
perspective images.  
 In the following chapters, some experiments performed in the Department of 
Photogrammetry and Remote Sensing, Warsaw University of Technology, will be 
presented. They show a diversity of photogrammetric approaches in three areas: 
interior orientation and georeferencing of imaging data, data integration (particularly 
laser scanning and imagery) for objects reconstruction and automatic object surface 
modelling. 
 
2. Interior orientation and georeferencing of imaging data 
 
In most photogrammetric applications accuracy is the major priority. To satisfy this 
requirement the parameters of interior and exterior orientation of the source data 
have to be precisely determined. In general, the interior orientation parameters, 
which describe a shape of projective rays bundle, are determined in calibration 
process, either a’priori of imagery data acquisition, or during the post-processing 
stage (self calibration). A’priori methods of calibration depend on the type of imagery 
system. They can be executed either with a laboratory equipment (goniometer) or 
with use of different calibration tests. For aerial metric cameras (used for topographic 
and large scale mapping) and also for terrestrial metric and non-metric cameras of 
close range, various types of calibration tests are applied. Methods for calibration of 
non - metric cameras have been developed for many years, using different 
mathematical models for correction of the image systematic errors effect. The 
specific case of calibration process is when a camera is used for taking images in a 
very large scale. Such case was applied in departmental research project 
(Bujakiewicz et al., 2006b), where the calibration procedure was based on 3D and 2D 
chess-board calibration tests (Fig. 1.).  
 In such a solution enabled by multi-image triangulation (aerial or terrestrial) called 
self-calibration, which is the most general approach, all interior orientation 
parameters, with effect of the image systematic errors and with exterior orientation of 
all images are determined in the same adjustment procedure. When the acquisition 
system includes a few imagery subsystems, as for example, a few cameras and a 
laser scanner, together with a navigation system GPS/INC, mounted on the same 
platform (as in a MMS system), then all linear and angular excentrics have to be 
determined in an inter-calibration procedure.  

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Reports o

 

 
 

 

 
 In an
oriente
process
indirect
system
devices
such d
assume
approa
most g
multi-b
of all im
most a
project 
Poland
with c
observa
points 
X,Y and
 The 
differen
applied
for the 
coverin
and fou
metric 
adjustm
0.4 to 
scale, w
 Crea
structu
various
metric 

on Geodesy an

Fig. 1. Ca

ny type of 
d in respe
s (on-fligh
t georefere

ms to be s
s to provid
devices ac
ed as the

aches of th
eneral indi
undles (ae

mages in a
aerial map

carried o
 (Lisowska

camera H
ations with
0.007 m, 0
d Z, respe
approach

nt pixel dim
d to determ
altar in Wa

ng the enti
ur images,
camera a

ment of all 
0.6 of the
were obtai
ation of da
res becam

s close ra
or non-m

nd Geoinforma

alibration te

photogram
ect to the r
t), called d
encing. Dir
supported 
e the high

ccelerate o
e approxim
he post-pr
irect geore
erial or terr
a block are
ppings or c
out for arc
a, 2007). 

Hasselblad 
h BINGO–
0.008 m, 0
ctively. 
 of multi-i
mension a

mine the ex
arsaw chu
ire altar, w
 covering 
at scale a
observatio
 pixel size
ned. 
ata bases

me very po
ange photo
etric came

atics vol. 96 /2

ests 3D and
(Bujakie

mmetric co
reference c
direct geo
rect geore
with the 
ly accurate

orientation 
mate valu
ocessing g

eferencing 
restrial). A

e simultane
close rang
chitectural 
For the w

905SWC
–F program
0.006 m an

image bun
and scale 
xterior orien
rch (Bujak

were taken
two symm

about 1:40
ons, with t
e, dependi

s for differ
pular. Dev
ogrammetr
eras, gene

2014; pages 9

12 

d 2D for very
ewicz et al.

ompilation, 
coordinate
referencin
ferencing 
precise, v
e exterior o
paramete

ues in the
georeferen
solution re

As the resu
eously dete
ge applica

inventory 
hole objec

C. Simulta
m accelera
nd check p

ndle adjus
as well as
ntation par

kiewicz et a
n by the m

metrical par
0, with 10
the Orient/
ng on clas

rent archit
velopments
ric system
erate a w

9-19

y large clos
, 2006b) 

all acquire
e system, e
g, or in th
of imagery

very strictly
orientation

ers of lowe
e post-pro
ncing (Buja
efers to the
ult, the exte
ermined. S

ations. Suc
of the ca

ct, 80 digit
aneous a
ated the R
points 0.02

stment for 
s with non
rameters fo
al., 2008). 

metric came
rts of the a
0 μm pixe
/Orpheus p
sses of id

tectural mo
s in the pro

ms, such a
wide spectr

DOI: 1

e range pho

ed imagery
either durin
he post- pr
y data req
y integrate
n of all colle
er precisio

ocessing. T
akiewicz e
e triangulat
erior orient

Such an ap
ch a case 
athedral c
tal photogr
djustment 

RMS of res
20 m, 0.01

a set of 
n-conventio
or six phot
Two of ste
era at sca

altar, were 
el size. Af
program, t
entified po

onuments 
ocess of d
as terrestr
rum of int

10.2478/rgg-2

otographs  

y data hav
ng the acq
rocessing 
uires the i

ed GPS a
ected data

on, then th
There are

et al., 201
tion adjust
tation para

pproach is 
 is shown
hurch in R
raphs wer

process 
siduals for 
3 m, 0.048

photograp
onal overl
tographs co
ereo photo
le of abou
taken with
fter simult
the accura
oints and i

and engi
ata acquis

rial scanni
tegration f

2014-0002 

 

ve to be 
quisition 
stage - 
imaging 

and INS 
a. When 
hey are 
e many 
1). The 
tment of 
ameters 
used in 

n in the 
Radom, 
e taken 

of all 
control 

8 m, for 

phs with 
ap was 
ollected 

ographs, 
ut 1:200 
h a non-
taneous 
cy from 
imaging 

neering 
sition by 
ng and 

for both 

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Bujakiew

 
 

acquisi
visualiz
2004). 
both a
compet
data c
system
by som
(global 
process
reconst
execute
measu
(2008),
taken w
the frag
orienta
photog
orienta
space 
(2010).
 
 

 

(a)

 

 Anot
3D obj
2006a; 
special
millime
within t
3.a,b.  
 

wicz, A. et al.: D

tion techn
zation and
A lot of at
acquisition
tition case

common g
m, is require
me targete

or local), 
sing stag
truction of
ed by use
red on all 
, where 4 
with the C
gment of M
tion param
raphs wer
tion modu
was reach

. The final 

Fig. 2
(a) part

ther appro
jects, arch
 Zawieska
 frame, eq

eter accura
the projec

Diversity of ph

niques, in 
d reconstr
ttention wa

n techniqu
 (Guarnier

georeferen
ed. When 

ed control 
the exterio

ge. Geore
f 3D realis
e of som
photograp
scans fro

anon EOS
Main Aula 
meters (tog
re determ

ule of Orie
hed. Simil
3D realisti

2. The final 
t of Warsaw

(b) fr

oach refers
hitectural, 
a et al., 20
quipped w
cy. The ex
t undertak

hotogrammetr

order to o
uction effi
as investe
ues inste
ri et al., 20
cing, in r
the scan a
points, wit
or orientat
eferencing 
stic model 
e natural 

phs. The e
om the IMA
S 350D, w
at Warsaw

gether with
ined by th
nt/Orpheu
ar approa
c models o

3D realistic
w University 
ragment of W

s to georef
archeolog
012). In th
ith control 

xample of s
ken at WU

ric approache

13 

obtain bet
iciency of 
d to demo
ad of va

006). In ord
respect to
and image
th known 
ion of both

of imag
from scan
points id

example of
AGER 500
ere collect
w Universit
h correctio
he use of
s software

ach for ge
of both obj

 (b) 

c models fro
y of Technol
WUT façad

ferencing o
ical or me
hese case
 points of 
such a fram

UT) and tw

es … 

tter results
3D mode

onstrate th
aguely an
der to integ
o the sele
es are acqu

coordinate
h data sets
gery data
nning and 
entified w

f such app
06 (Z+F) a
ted for rec
ty of Tech
ons to inte
f self-calib
e. The acc
oreferenci
ects are sh

om scanner 
logy Aula (D
e (Bakuła, 2

of close ra
echanical 
s, the obj
different s

me with a s
wo types of

s for geom
els (Alshaw
e complem
nd artifici
grate scan
ected refe
uired for th
es in the 
s can be d
a, useful 
imagery d

within 3D 
roach is s
and 20 no
constructio
nology (W

erior orient
bration mu
curacy of 2
ng was a
hown in fig

and images
Dominik, 20
2010) 

nge image
details (B
ects are lo
spatial dist
set of 18 co
f objects is

metrical ac
wabkeh &
menting as
ally emp

nning and i
rence coo
he object c
reference 

determined
in proc

data, can 
scan mod

shown by D
on-metric i
on of 3D m
WUT). The 

tation data
ulti-image 
2.7 mm in

applied by 
gure 2 a, b

s data  
008) and  

es taken fo
Bujakiewicz

ocated wit
tribution a
ontrol poin
s shown in

ccuracy, 
 Haala, 
spect of 
hasized 
magery 

ordinate 
covered 
system 

d in one 
ess of 
also be 
del and 
Dominik 
images, 

model of 
exterior 

a) of all 
exterior 

n object 
Bakuła 

.  

 

or small 
z et al., 
thin the 
nd sub-

nts (built 
n figure 

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Reports o

 

 
 

(a) 

(

 

3. Da
 
As men
which i
and a 
informa
model. 
position
the im
(Kurczy
more a
during 
of vario
registra
collecte
presen
photog
 The 
models
airborn
accurac
some c
reason
differen
can be 
is adeq
 Cons
differen
highest
realistic
efficien
influenc
 One
classes
the acc
create 

on Geodesy an

Fig.3
(a) the arch

ta integra

ntioned in 
is understo
synergy o

ation helpi
The integ

n of the po
mprovemen
yński, 2006
accurate th
research o

ous types o
ation of las
ed data, 
ts the d
rammetric 
photogram

s is typicall
e and sa
cy and gen
cases. The
s for photo
nt technolo
lower for 

quate, but f
sidering th
nt photogr
t possible 
c effect o
ncy of cre
ces the typ
 opportun
s. This app
curacy of th
the overa

nd Geoinforma

3. One of ob
eological ob

(b) the m

tion 

Chapter 1
ood as a c
of differen
ing to imp
gration of t
oint) but ob
nt and s
6). Other p
hree-dimen
on shape a
of informa
ser reflecti
giving a w
data subj
projects, a

mmetric a
ly based o

atellite sys
nerate dat
e range of 
ogrammet
ogies for d
entire obje
for some d

he way and
rammetric 

geometric
of modellin
eated mod
pe of metho
ity to inte
proach dep
heir acquis
ll model s

atics vol. 96 /2

bject stereo 
bject from t
metal plate 

1, photogr
combinatio
nt types o
prove the 
the same t
btained fro
upplement
purpose of
nsional mo
and geome
tion, for ex
ons and c
wider opp
jected to 
as well as 
pproach u
n various d
tems. Eac
a for differ
registered
ric data in

data acquis
ect modellin
details of th
d the meth
sources, t
c accuracy
ng, low c
del. The 
odology of

egrate diffe
pends on t
sition. An e
shape and

2014; pages 9

14 

 (b)

images wit
he Cairo M
sample (Za

rammetry a
on of both
of measure

quality an
type of ph

om various 
t some o
f such inte
odels that 
etric relatio
xample, th
color assig
portunity f

an inte
its influenc

used for th
data sourc
ch of them
rent purpos
d area rela
ntegration. 
sition and 
ng and the

his object h
odology ad
the follow
y, the abi

cost of op
prioritizatio

f data integ
erent data
the require
example of

applicatio

9-19

thin the con
useum (Buj

awieska et a

allows inte
data of th

ements in 
nd the acc
hotogramm

data sour
of the te
gration is 
can be co
onships (B
e location 
nment allo
for their in
egration p
ce on the f
he develop
ces, which 
m has dif
ses. Their 
ted to dist
Other rea
various ac

erefore, da
higher prec
dopted for 
ing issues
ility of all 
peration, v
on of the
gration (Be
a is to div
ed level of
f using aer

on of laser

DOI: 1

trol points f
jakiewicz et
al., 2012)  

egrating the
he same m

order to 
curacy of 

metric meas
rces is part
echnologie
to obtain m
llected in 

Briese et al
determina

ow a deep
nterpretatio
process i
inal data. 
pment of t
are derive

fferent ran
integration
ance to ob
sons of su
ccuracy re
ta source 

cision data 
the integr

s should b
details re

versatility 
e above-m
erladin et a
vide them 
f details’ re
rial and ter
r scanning

10.2478/rgg-2

frame:  
t al., 2006a

e geospat
measureme

obtain ad
the result

surements
ticularly re

es disadva
more detai
detailed a
l., 2003). T
ation and i
er analysis
on. This 
in the s

three-dime
ed from ter
nge and p
n can be u
bject is one
uch operat

equirement
of lower p
 are requir

ration of da
be respect
epresentati

of softwa
mentioned 
al., 2003). 

in a hier
epresentat
rrestrial im

g technique

2014-0002 

 

),  

tial data 
ent type 
dditional 
ting 3D 

s (e.g. a 
elated to 
antages 
led and 
nalyzes 

The use 
ntensity 
s of the 
chapter 

selected 

ensional 
rrestrial, 
possible 
useful in 
e of the 
tion are 
s. They 
recision 
red. 
ata from 
ted: the 
on, the 

are and 
factors 

archical 
tion and 

mages to 
e for its 

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Bujakiew

 
 

details 
ground
limitatio
recordi
integra
photog
scannin
images
 

 

(a)

Fig. 

 Cons
use se
comple
scannin
infrared
the abi
for acq
integra
cloud w
texturin
 Terr
case o
problem
scanne
collecti
measu
compos
a reaso
 
4. Au
 
Contem
of imag
achieve
images
digital 

wicz, A. et al.: D

modelling
-based da

on. It is c
ng system
tion is a 
raphs. In 
ng data wit
s (Markiew

4. Product 
integration

sidering th
eparately s
ementaritie
ng measur
d spectrum
lity to pene

quisition of 
tion with im
with textur
ng digital s
estrial lase

of object g
m is the i
er position
on is sim
rement it 
sition. In m
on for com

tomatic o

mporary clo
ges, their c
e the enti
s, with the
photogram

Diversity of ph

 is shown 
ata is on 
caused by

m. In topogr
relative o
applicatio

th low aeri
wicz, 2012) 

of hierarch
n in externa

he reasona
should be 
es of the t
rements ar
m (Nettley 
etrate and 
data corre

mage-base
re informa
urface mod
er scannin
glass mea
ntegration
s (Briese 
milar to 

is not p
many engin
bining the 

bject surf

ose-range 
calibration 
re surface

e sufficient
mmetric ca

hotogrammetr

in figure 4
the stage

y the spec
raphic pho
orientation 
ns of clos
al photogr
are widely

ic data inte
al non-photo

ableness o
considere

two techn
re based o
et al., 201
map vege

esponding 
ed system,
tion provid
dels (DSM
g might be

asures. Th
with terre

et al., 20
the airbo

possible to
neering ap
ground-ba

face recon

photogram
and geo-re

e of a mo
t overlap, 
amera (seq

ric approache

15 

4. In such 
e of relat
cification 

otogramme
of airbor

se-range p
raphy (Agu
y applied (f

(b)

gration Agu
ogrammetric

 
of each dat
ed. It is a
iques. It s
n sending
1). The ad

etation. On
to areas c

, scanning 
ded by RG

M) (Krauss, 
e subjecte

he possibil
estrial dig
03 ). The

orne laser
o acquire

pplications,
ased image

nstruction

mmetric sy
eferencing

odel, the c
is require
quential im

es … 

projects, t
tive orient
of measu

etry the mo
rne laser 
photogram
ilera et al.
fig. 4a,b). 

uilera et al, 2
c software (

ta use, lim
a an exam
should be 
and receiv

dvantage o
 the other 
covered by
has no op

GB value 
2007). 

ed to the o
ity of red
ital image
principle 

r scannin
additiona

 this inform
es and terr

 

ystems are
g (introduce
continuous
d. Such im

mages) or 

the integra
ation whic
rements a

ost frequen
scanning 

mmetry, the
, 2003) or 

2003 (a), an
(Markiewicz

itations tha
mple which

noted, th
ving laser b
of using su
hand, ther
y water su

pportunity t
assigned 

occurrence 
ucing the 
s or incre
of measu
g. Theref

al informa
mation is v
restrial lase

 based on
ed in Chap
 registratio

mages are
with a ha

ation of ae
ch is a c
and type 
nt example

data and
e terrestria
the ground

nd result of 
z, 2012) (b) 

at come w
h demonst
hat airborn
beams in t
uch wavele
re is no po

urface. Wit
to generate
or data u

 of dead a
influence 

easing num
urement an
fore, duri

ation abou
valuable, so
er scannin

 direct acq
pter 2). In o
on of suc
e acquired
and-held c

rial and 
common 
of data 
 of data 
d aerial 
al laser 
d-based 

 

data 

with their 
trates a 
ne laser 
he near 
ength is 
ossibility 
hout an 
e points 

used for 

areas in 
of this 

mber of 
nd data 
ng the 

ut RGB 
o this is 
g data. 

quisition 
order to 

ccessive 
d with a 
camera. 

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Reports o

 

 
 

Corres
result o
 A ty
(Pollefe
& Motio
stations
be used
is auto
points, 
 Phot
require
Such a
assume
photog
measu
efficien
and co
measu
measu
perform
Matchin
Matchin
surface
The re
Zawies
points)
been u
selecte
 

(a)

Fig. 5
sam

 
 In ca
the ord
assume
referen
the limi
within t
has bee

on Geodesy an

ponding p
of appropri
ypical reco
eys et al., 2
on’ (S&M) 
s and coor
d for such 
matically d
adjusted b
togrammet

es a set of
a set is n
ed accura
rammetric 
rements. T

nt transfer o
ontrolling in
rements. 
ring tasks 

med using 
ng - ABM
ng - FBM
e generatio
esult of alg
ska (2012)
, such as 

used for a
ed objects (

5. 3D visua
ple (Bujakie

ase of gen
der of 100
ed accurac

nce determ
its of 0.1 m
the limits o
en met, i.e

nd Geoinforma

oints on s
ate crossin
nstruction 

2004) or thr
operation 

rdinates of
calculation

determined
by means o
tric genera
f points, ch
necessary 
acy. This 

station a
The flexibl
of points w
ndexes, ca
Automatic
by the op
two metho

M) and the
). The ex

on with the
gorithms’ c
. Selected 
Harris, SU

automatic m
(fig. 5 c) 

lisation of s
ewicz et al.,

(c) a mode

neration of 
0 x 400 m
cy of their 

mination i.e
mm, and th
of 0.3 mm. 
e. the accu

atics vol. 96 /2

selected im
ngs of proje

in CV sta
ree photog
is perform

f object po
ns. Accord
d on the b
of a tracing
ation of a 
haracterise
to describ
task may

and manu
e measuri

within the a
alculated o
c radiome
perator. A
ods: the fir
 second i

xamples pr
e use of th
combinatio
operators

USAN, the 
measurem

(b

surfaces: (a)
, 2006a), (b
el of a man

3D surface
m, differe
measurem
. the contr

he accurac
In case of 
racy of sur

2014; pages 9

16 

mages are 
ection rays
arts with th
graphs (Ha
med, in ord
oints. The u
ding to the 
basis of se
g algorithm
digital su

ed by the 
be the sh
y be perf
ual, semi-a
ng environ

areas of mu
on the fly, 
etric corre
utomatic s
rst is base
s based o
resented i
ose metho

on applied 
s for corne
ABM/LSM

ments and 

b)

) fragment o
b) surface of
nequin's he

e models o
nce in he

ments is of 
rol spatial 

cy of match
f the prese
rface recon

9-19

determine
s. 
he analysi

ao & Mayer
der to dete
unlimited n
S&M appr

everal doze
m (Brazetti 

rface mod
sufficient c

hape of a 
ormed wit
automatic 
nment, bas
ultiple cove
increase 

elation su
searching 
ed on matc
on feature
n figures 

ods on pho
in the CV

r detection
M method a

generation

of the relief 
f a metal pla

ead (Zawies

of such sm
ights of th
the order 
co-ordinat

hing the mo
nted exam
nstruction w

DOI: 1

ed by 3D c

s of a pa
r, 2003). Th
ermine exp
number of 
roach, the 
ens or sev
& Scaioni,

del is a ta
cardinality 
measured

th the us
or autom

sed on win
erage. Auto
the accura

upports im
for corres
ching inten

e matching
5 a, b illu

otogramme
V has also
n (detection
and the tri-
n of surfac

(

for the sma
ate (Zawies
ska, 2012). 

mall surface
he order 1
of 0.5 mm
tes should 
odel into th

mples the a
was from 0

10.2478/rgg-2

coordinate

ir of photo
hen the ‘S

plicitly the 
photograp
camera tra
veral hund
, 2009). 

ask, which 
to be me

d object w
se of the 

matic photo
ndows, all
omatic cor
acy and sp
mplementa
ponding p
nsity (Area
g (Feature
ustrate re
etric works
o been te
n of chara
-focal tens
ces shape

(c)

all archaeol
ska et al., 2

es (dimens
0 x 20 m

m. The accu
 be ranged
he control 

assumed a
0.3 to 0.8 m

2014-0002 

es, as a 

ographs 
tructure 
camera 

phs may 
ajectory 
dreds of 

always 
easured. 
with the 

digital, 
ographs 
ows for 
rrelation 
peed of 

ation of 
points is 
a Based 
e Based 
sults of 

stations. 
sted by  
cteristic 
or have 

e of the 

 

ogical 
012),  

sions of 
mm), the 

uracy of 
d within 
points - 
ccuracy 
mm. 

Brought to you by | University of Science and Technology Bydgoszcz/ Biblioteka Glowna Uniwersytetu
Authenticated

Download Date | 1/26/15 10:46 AM



Bujakiewicz, A. et al.: Diversity of photogrammetric approaches … 

17 
 
 

 In airborne photogrammetry also automatic surface reconstruction is used. Such 
products as digital terrain model and digital surface model, as well as 3D City models 
are generated by many organizations including governments (Kurczyński, 2006). In 
comparison to close-range applications such case is simpler approach because of 
use 2.5 D system – only the Z value is assigned to exact X, Y coordinates, what 
makes it very simple and imposes utilization of regular GRID models. Such models 
are created automatically from airborne laser scanning data or they can be a result of 
the abovementioned aerial and satellite image matching.  

 
5. Conclusion  
 
Rapid development of terrestrial, aerial and satellite multi-sensors for imaging and in-
flight georeferencing, has been observed for last years. This has required an 
extensive research on new processing methods to generate and visualize the final 
photogrammetric products. In contrast to the issues under consideration of Computer 
Vision, photogrammetric technologies (both air and terrestrial) are focused on 
geospatial applications. Their role does not end with the visualization only, but it also 
includes the proper objects’ reconstruction and their spatial orientation. Therefore, 
problems of rigorous sensors interior orientation on the basis of calibration data, as 
well as imagery data georeferencing (external orientation) in the selected reference 
system, are of primary importance. The integration of various, multi-sensorial data, 
which has come into use in some applications, is a complicated issue in 
photogrammetric solutions. In automated objects reconstruction, photogrammetry 
relies on classic and relatively simpler methods. However, rapid development of 
Computer Vision for object surface modelling affects the exchange of solutions used 
in some photogrammetric applications.  
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