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1. AERIAL PHOTOGRAPHY

Aerial photography was carried out on 28 April 2004, using the LMK1000 aerial camera with
the objective focal length of 305.326 mm (SN 7381524B9) and a X100 colour film. The scale
of aerial photography was 1:5000.

The plan and earial photography were made so that the whole area of the Slovenian coast
was covered, with the ecxception of the Port of Koper, which at a later stage of the project
permitted the production of digital orthophoto plans of the coastal land of 50 m in width and
the sea of 80 m in width.

2. SCANNING
2.1 Information on the scanner

o Type: DSW600
o Producer: Leica
o Location: Geodetski zavod Slovenije d.d., Zemljemerska 12, Ljubljana

The DSW600 is a high-performance photogrammetric scanner for both cut film and roll film.
The primary purpose of DSW600 is to obtain digital images from original aerial photos with
no loss of geometric precision and for use in precision digital photogrammetry. The medium
positioning accuracy of the scanner is less than 2 .

The basic configuration of the scanner:
- photogrammetric stage
- digital camera CCD
- electronic control unit
- host computer (high-capacity computer with Windows XP operating system)

The scanner enables recording of various image formats. An image pyramid can be created
and internal image orientation performed in parallel with the scanning process.

In order to prevent excessive temperature variations, which may harm the instrument, the
scanner is situated in a special, climatised room.

2.2 Calibration process

The scanner calibration is performed every three months or prior to each major project. The
calibration was carried out according to the producer’s procedure and it is described in the

scanogram given in the following pages of this report.

The calibration was performed by Spela Grdadolnik.

2.3 Calibration results
Results of the last calibration of the DSW600 scanner on 25 November 2005:

Stage Calibration: RMS: x = 1.5 um
RMS:y=0.9 um

Geometric Calibration: RMS: x = 0.08 pixel




RMS: y = 0.07 pixel

A fax from Leica-Geosystems, explaining the calibration process, is attached.
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2.4 Scanning input data

The scar!ning input data were:
1. Film no.: 15/04

2. Date of scanning: 28 April 2004

3. Camera calibrati
ion protocol: LMK1000, objecti
, objective 305.326 mm (SN
. 7381524B9)

> film quality
> film perfection

The film roll n i i
egative was examined according to the following criteria
ia::
» area covered

2.5 Test scanning

Test scanni [
nning was carried out on the following photos: 2196, 2201, 2254




The quality control results of the test photos are:

2.6

scratches: none

hot spot: medium

clouds: none

shaken images: none

assessment of scanogram geometric quality: good
scanogram radiometric assessment: good

overall assessment: suitable for further work.

Scan index card

The following photos were used for the project:

Series | Photos

84 2210 - 2213
85 2251 - 2254
86 2232 - 2234
87 2207 - 2208
88 2237 - 2240
89 2165 - 2166
90 2258 - 2260
91 2249 - 2250
92 2264 - 2266
93 2267 - 2269
94 2235 - 2236
95 2214 - 2215
96 2261 - 2263
97 2255 - 2257
98 2220 - 2223
99 2199 - 2202
100 2231 - 2191
101 2188 - 2191
102 2167 - 2170
103 2181 -2184
104 2242

105 2203 - 2205
106 2208 - 2209
107 2224 - 2227
108 2216 - 2219
110 2185 - 2187
111 2192 - 2194
112 2156 - 2158
113 2171 - 2174
114 2243 - 2245
115 2246 - 2248
117 2270 - 2273
116 2195 -2198
118 2159 - 2160
119 2177 - 2175
120 2178 - 2180
121 2154 - 2155




2.7 Resolution

The scanning resolution is 0.015 mm.

2.8 Analysis of geometric accuracy

The following transformations were used for geometric correction:
Helmert-4-Parameters
X=ax-by+c
Y =bx + ay +d

Summary sketch of series and photos
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3. AERIAL TRIANGULATION

3.1 Input data

Scanograms: 119 scanograms
Ground points: 106 ground points

3.2 Description of the procedure

Basic information on aerial triangulation (AT)

The AT was carried out in two parts.The first part covered the area from the border with Italy
to the Port of Koper and the second part involved the area from the Port of Koper to the
border with Croatia. All photos were in colour. The aerial triangulation was made for 119
photos.

Ground points, control points and tie points

In the area of aerial triangulation, 106 ground points were used, preliminary measured in the
field.

The capture of image coordinates of ground, control and tie points was carried out semi-
automatically so that at least two tie points were taken in each Von Gruber area. The tie and
control points were captured in all photos where they appeared and were sufficiently moved
away from the edge of the photos.

There were 472 tie points used, which interconnected appropriately the photos and the
zones.

Sketch of photos and ground points




FILM ; 15/04

Loy

The result of aerial triangulation procedure are 6 orientation parameters for each photo
(coordinates of the projection centres and rotation).

The coordinates of the projection centres are given in the Gauss-Kruger coordinate system.
The rotations are expressed in grades. Rotation sequence: o, ¢, «.
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4. ORTHOPHOTO

4.1 Production of digital relief model (DRM)

The DRM area overlaps with the the area of orthophoto, extended by at least 30 m on the
edges.

The DRM is recorded in a grid of 5 m cell size in a 3D model (stereopair), controlled
and prepared to meet the criteria for DOF production in the scale 1:1000.

4.2 Photo selection, radiometric correction and mosaicing

All photos were used in the calculation of orthorectified images, namely the parts nearest to
the photo centre. The orthophotos are radiometrically consistent in such a way that the sea
surface is clearly visible (algae sites), which is the project objective.

After mosaicing, the orthophoto maps were cut into 159 sheets, 500 x 300 m.

4.3 Orthophoto accuracy

Due to the fact that all prior processes (measurement of ground points, earial triangulation
and DRM) were carried out well and in accordance with the required accuracy, the final
product — the orthophoto — meets the requisite accuracy criteria for digital orthophoto plans in
the scale 1:1000.

4.4 Preparation of digital and analog products

The digital products prepared are:

-2 XDVD

The analog products prepared are:

- plotting on quality paper: 159 copies

11
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Summary sketch of final DOF 1 sheets:
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5. APPENDIX

Typical examples of DOF
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