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rivr parameiers f sugpended cable bridges,

n ansformed into the pbject coordipate systea and
igld information about fhe symmalry or assymeiry of the structurs with regard to the longitudinal axis of
the bridse.

fiware ORIENT for

£

ne aof the main ai an analytical photogrammetric s

determination of

Key words ! fable hridge, Reconstruction. Targeting.Meiric camera. Object coordinate systesm. ORIENT.
1. INTRODUCTION this article, it tyrned oul  that the most
convenient method was g terrestrial photogram-
The eoriginal shape of the structure gradually metry and that fros the view-point of the required
deformas or distorts in ftime as a result of the accuracy as well &s the economy of aeasdring

sf the intersection photogramasiry.

favour of the analviic solution is

d
possibility to identify the detall points. In

the rcase of cable bridges the cablecourling

enables 3 relatively unambiguous identification of

the poin
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monocular messurements on single pictures.

A1l the given photogremmetry applications have
more or less the following ceerations in comean:

- SUrveying measurement -a quadrangle is tha hasis

photogrammetric base lines,
- cantrol point targeting - utilization of artifi-

cial as wel as npatural far

e

kS
aphy - universal wids-angle metric camera

v
A Zeiss Jena,

P
of the structure by means of spatial
b

t points
[ R . : B ety o . . : - N
ipa:;a; shane. Out of the measuring asethods  that intersection in the local coordinate svstam of
counted with regard to the applications given ip one base line
t bas ine,
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-~ transformation of detail points coordinates into
the

X - axis is identical with its longitudinal axis

structure coordinate system, whershy the

{Gregor, 1991},
The basic geometric parameters of the checked
cable bridges are given in Table [.
Main parameters of bridges Table !
Buspended Bridge [Distance of |[Max.cable|Pylone
cable bridge| iength | anchoring 539 height
blocks
[}
Piestany 76.23 116.2 7.8 12,25
Nelahozeves | 14608.83 733.6 14.0 27,85
Winter port 165.935 225.9 15.4 25.85
2.1 SURVEYINGE MEASUREMENT
The surveying micronet in the shape of a gquadran-
gle was created by four camerz standpoints, that
means terminal peoints of photogrammetric base
lines flanking on both sides wf the bridge. The
quadrangle was measured by angles as well as
lengths using the EOT7 2088 1Zeiss Jena distance-
meter. By using the forced centering we secured
the accuracy of peoint determination with & wmean
coordinate error m = 3.084 n,
Ry
The surveying micronet points define partiy the
spatial position of projection centers for the

analytical spatial intersection and at the same ti-

me they are the standpoints for determining contraol

points that are used to adjust coordinates of the
structures detail points determined by means of
the photogrammetric method,

2.2 TARBETING

To target the control points we wutilized partly
surveying targets on a tripod (Freibera circular
target) with the possibility to turn them perpen-

dicularly to the direction of the camera axis, and

partly ball targets (Fig.i) independent from the

direction of the camera axis. At inaccessible
places we used peoints of the structure, that can
be unambiguously identified, as natural targets.
Together with the orientation point the optimum
number gives 5 control points for one pair of
photograshs.

2.3 FHOTOGRAPHY

During the measurements of the given bridges the
wide-angle universal camera UMK 10A Zeiss Jena
proved to be the optimum camera type, whereby it

was in all cases possible to take photographs with

a horizontal camera axis.The photogrammetry

accuracy is a function of the photograph scale,

and therefore we try to choose the photogrammetric

base lines as near to the measured structure as

possible. However, the decisive factor is the re-

guired accuracy, in the given case less than 30am.

Fig.2 The

numbering system of the structures detail
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Fig,I The coordinate szystenm of ithe zabie bridge

Under the condition that Lthe whole bridge will The photograph coordinates

£ the ware peasgred by m=2ans of

UME 184 Ieiss sterescomparator. The nusbering system of the
dena ranged from A8 Lo 150 m, what partiy secures t given in fila. Z . The

the required accuracy

gnables fo

y
achieve the optimum ratio B/y & 1,

The photogr tem of the

Orwn having gguations “For  the
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In the case of
port

1991

Winter
{DRIENT,

The main contribution

the given case 1

actual

3

fic

The form of polynomial (1} modified for the DRIENT
software calculation is ng:
2
E oin z = ay + by (21
the
41
& = ~z
N
: =
Az for the suspended cabls bridges there are, from
the view point  of their spatial position, two
typez of cables:
carrying cables that are in the XI plane, as
shown in fig. I,
- lateral cables that in the case of the HWinter
port bridge lay in a plane inclined on the

average by Eik750 .
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Fig.S Theoretical and measured cable.
2 uniforaly distributed lpad the cabls

& & position,

polymonial {(Agocs,i788):

Gy {l-x
Z =
N
where § ig the rise of the cable
1 - the horizontal cable length

that may be expressed by ©

&

he
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The results of messuring the actual shape of the
suspended cable bridges structures by means of

photogrammetiry confivm  that thisg method is
convenient for similar applications. The utiliza-

the given case a

cf the structures detailed puints coordinates as
wall &5 to the computation and comparison of  the
real and fictitious shapes of the carrying and
iateral cables. The results of such

arg valuablie informaiions aboul the
af the structure for the designer and at the same
time basic data for the reconstruction of cable

bridges as well,
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