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ROMUALD KACZYNSKI

TEST ON ORTHOPHOTO GENERATION
WITH DIFFERENT SOFTCOPY SYSTEMS

ABSTRACT: The results of digital orthophoto generation with
different output pixel size using three different softcopy photogrammetric
workstations: ImageStation 6487 INTERGRAPH, PRPSM/VPSTA of PS,
Softplotter o f Vision International are presented.

Aerial photographs taken by RC-10 Wild camera in the scale of
approx.1:5800 in the Wieliczka hilly region in Poland were scanned on the
PSI PhotoScan ZEISS/INTERGRAPH flat bed scanner with aperture size
30 4T in IGiK.

DEM was generated semi-automatically using different software
including MATCH-T.

Planimetrie accuracy of digital orthophotos has been calculated on
the basis of a set of check points measured on the analytical plotter
Planicomp P-1 ZEISS in IGiK. Orthophotos in the scales 1:2 000 and
1:1 000 have been produced digitally with 0.3 m output pixel size with
accuracy mp <0.3 mm in the orthophotomap scale.

INTRODUCTION

A test has been carried out by the Institute of Geodesy and
Cartography in Warsaw, Poland in the framework of a research project
No 9 T12E 005 08 financed by the State Committee for Scientific Research in
1996. Test on the SofitPlotter has been performed by the Vision International
Autometric in the USA. Tests on the Intergraph and International Imaging
Systems (now DATRON Division) have been performed in Warsaw in IGiK.

Aerial photographs taken with Wild RC-10 camera in 1982 were
used. Three digital photogrammetric workstations were used for generation of
DEM and digital orthophotos using scanned aerial photographs. Original
photographs have also been elaborated on an analytical plotter Planicomp P-I
ZEISS in IGiK.
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1. PHOTOGRAPHIC MATERIALS

Black and white aerial photographs of the hilly Wieliczka region in
Poland taken in 1982 in the scale of approx. 1:5 800withRC-10 Wild camera
(cje =154 mm) were used. These photographs have not been taken that time
for orthophoto production. As many of these kind of photographs are
available in Poland it was interesting to investigate them in order to use them
for production of orthophoto digitally. New colour aerial photographs in the
scale 1:26 000 with the RC-20 Leica camera are now taken on all territory of
Poland in the framework of PHARE PL 9206 programme. These new
photographs will be used also for production of digital orthophotomaps.

Aerial Triangulation was performed on an analytical plotter P-I
Planicomp ZEISS in the Photogrammetry Department in IGiK. PAT-MR
software was used for the adjustment of Aerial Triangulation. Coordinates of
the projection centres (Xo, Yo, Zo) have been used for comparison with results
obtained by digital photogrammetry methods. Part of the Results of Absolute
Orientation (AO) achieved on the P-1 Planicomp are shown in Table 1

Tablel. Results of AO performed on the P-I
Planicomp ZEISS

Photo No: 803 801 799
Xo -90446.90 -89921.94 -89376.31
Yo 22616.08 22612.17 22613.41
Z0 1162.28 1168.10 1177.33
H[m] 882 888 888
Parallax points 8 10 10
Mean parallax [mm] 0.002 0.002 0.002
Max. parallax [mm] 0.004 0.004 0.004
RMSE x,y [m] 0.04 0.04 0.04
RMSE z [ml 0.10 0.03 0.03

2. SCANNING DIAPOSITIVES
OF AERIAL PHOTOGRAPHS

Scanning of the B/W diapositives of aerial photographs were
performed in IGIK with a precision flat-bed PS-1 PhotoScan
ZEISS/INTERGRAPH scanner, model IS 6745.
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Resolving power of these BAV diapositives is about 40 I/mm. MTF
suggests to use aperture size 30 x 30 u T for scanning.

It is necessary to determine the maximum aperture size which can be
used for digitising photography in order to limit the amount of digital data
recorded.

A scanned photo needs to be in a useful format which also includes
compression, tiling and overviews.

JPEG (Joint Photographic Experts Group is a working group of
IEC/ISO and CCITT) has developed an international standard for grey scale
or colour still image compression. The level of quantisation can be changed
by the operator who can specify the Q-factor (Quality or Quantisation factor).
Q-factor is variable between 0 and 300. The compression ratio Q is selected
on the basis of minimising visible distortion. Normally Q- factor of 25 is used
for compression of B/W photo which is equivalent to 3-4 times compression.

Only ImageStation 6487 Intergraph has incorporated the JPEG
software into JPEG image compression/decompression hardware board. The
compressed image before being displayed on the monitor is on-the-fly
decompressed by the JPEG. One B/W photo scanned on PS1 with aperture
size 30 u T has a file size of about 60MB. With JPEG compression Q =25
the image size is only about 20 MB. Due to JPEG the image file has smaller
size so they transfer over the network faster.

The compressed images with Q = 25 were used with ImageStation
6487 Intergraph in order to generate DEM and orthophotos.

Uncompressed images converted to raw, untiled TIFF format were
recorded on 8mm magnetic tape 2.3 GB with UNIX tar command and used
for processing with the PRPSM/VPSTA of I2S in IGiK and by Vision
International in USA.

3. PROCESSING OF COMPRESSED IMAGES
ON THE IMAGESTATION 6487 INTERGRAPH IN IGIK

After project set-up with all camera data the interior orientation (10)
is performed using ISDO or ISDM software. The 10 process determines the
relationship between the calibrated fiducial coordinates and the image pixel
coordinates. An affine transformation computes the 10. Once the fiducials on
the first photo have been measured all the fiducials on next photos in the strip
can be measured automatically on the basis of image correlation techniques.
Next step is Relative Orientation (RO) to remove px and py parallaxes at least
at 6 Gruber points in the stereo pair. RO determines the relationship between
two images. There is ability to measure in both mono and stereo modes at the
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same time. Automatic point measurement using image correlation techniques
is also available. Transformation is then computed using the coordinates of
the same ground point in the left and right images. The results are shown as
image residuals, py parallax, RMSE.

In Absolute Orientation (AO) full coordinates GCP's (planimetry or
vertical only) or check points are measured. No. of GCP's , X, Y, Z are stored
as ASCII file. Elements of exterior orientation for each photo are calculated.
Single Photo Resection allows the user to determine the relationship between
image coordinates and corresponding GCP's system. The output parameters
with DEM can then be used to create orthophoto, perspective view, aspect,
slope, shaded relief.

Then the photos must be resampled into the epipolar format. Along
the epipolar lines py = 0. Epipolar resampling removes the effects of tilt, tip
and swing and use any corrections such as earth curvature, lens distortion,
atmospheric refraction. One model (two images) will then be stereo ready for
3D viewing and DTM collection. For 30 4T image resampling a stereo
model to epipolar format takes about 15 minutes. The files produced are
approx. 60 % of the size of the original scanned images. AIll further
processing (excluding generation of orthoimages) will be performed on the
epipolar images.

For 3D viewing, digitising and Feature Collection ISSD, MSFC,
ISDC, ISMT modules are used.

DTM can be collected manually with ISDC or automatically with
Match-T software (ISMT). On-line triangle and contour generation allows the
user to view and manipulate in real time the contour over the collected area
while still in the model. The Match-T software uses epipolar images,
therefore the image matching problem is reduced from a two to one-
dimensional task. Matching needs to be carried out along the horizontal
direction ofthe base line only.

The Match-T on a 30 uxn model will generate DTM at a user
specified grid spacing in less than 40 minutes.

ISSD is a stereo raster image display software with 3-D cursor
tracking and stereo vector superimposed using IMD stereoplotter. Stereo
viewing system uses an infrared emitter and crystal glasses (Crystal Eyes
system). The images seen stereoscopically are controlled by this system
consisting of a remote signal emitter synchronised with the 120 Hz image
flicker rate and a pair of crystal glasses that receive the signal. As the result
the image pair appears as a single continuously displayed stereo image.

A pointing device hand-held controller (HHC) is used to move the
cursor and to perform precision 3-D mensuration.
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Vitec (VI1-50) is raster processor which operates at about 300 millions
operations per second. This device is used for stereo roaming and digitising
as well as for resampling scanned images into epipolar format.

Real time image decompression/compression is done using JPEG
hardware.

Grid spacing of 5 m was used to generate DTM using Image Station
Match-T (ISMT) software. This file has been later used to generate
orthophoto images using ISIR Software.

Orthophoto generation is a process of removing the effects of tilt,
relief, lens distortions from the perspective aerial photographs.

Image Station Image Rectifier (ISIR) or red_photo software are used
to generate orthoimage. The DTM is merged with other terrain information
such as breaklines, spot highs to generate TIN or GRD file. A TIN file is a
topologically triangulated network also called as a TIN or triangle file. A
GRD file is a raster grid file that stores X, Y, Z values for regular spaced
parts.

Three types of resampling techniques to generate orthophoto could be
used: nearest neighbour, bilinear and cubic convolution. ISIR has capability
to choose output pixel size in ground units, rotation of the output and
coordinate system.

Image Station AutoOrtho software developed by TRIFID Corp. could
be used for mosaics, tone matching the multiple orthophotos to produce
single output composite image.

Once the orthophoto has been generated it can be displayed on the
27" two megapixel display, 24-bit true colour monitor using Image Station
Imager (ISI-3) software. This software could be also used for enhancement,
mosaicking and other digital image processing needs.

Output could be in digital form or/and as a hardcopy plot. Orthophoto
hardcopy has been printed on a high precision Ink-Jet printer IRIS 3047 in
IGIK.

Results of AO (coordinates of projection centres only) performed on
the Image Station 6487 INTERGRAPH are shown in table 2.

Table 2. Results of AO on ImageStation 6487 INTERGRAPH

Photo No. 803 801 799
X0 -90447.68 -89922.08 -89376.44
YO 22615.52 22612.36 22613.41
Z0 1162.15 1168.05 1177.48

RMSE XY [m| 0.06 0.06 0.06
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Contour lines spacing Im have also been generated automatically
from DEM and could be superimposed on an orthophoto map.

4, ELABORATION OF IMAGES
ON THE PRFSM/VFSTA OF FS/IDATRON SYSTEM

PRPSM 3.0 is a platform-independent solution. The Graphical User
Interface is based on X Windows using the Motif window manager. PRPSM
3.0 is a comprehensive digital compilation and map production system using
aerial photography ias well as SPOT and JERS satellite data. PRPSM
produces several products including DTMs (automatically or in stereo profile
mode) orthoimages, standard map sheets using powerful automatic mosaicing
capabilities, and various intermediate geo-referenced products according to
mapping standards guidelines. Line maps are produced using the digital
stereo superimposition interface to collect elevation and features into a variety
of mapping and GIS packages. Image and line maps could be produced at
large and small scales.

PRPSM 3.0 is available in monoscopic and two stereoscopic
versions. The stereoscopic system enables precision profiling for DTM
capture and editing, feature extraction and compilation. Features are compiled
(X,)Y,Z data) into a variety of mapping and GIS packages. Collection of
triangulated data, for both airborne and satellite platforms, is performed in
either stereo or mono mode where points are measured and written into
ASCII files. These files are then ingested into accompanying software
packages for strip and block adjustment calculations.

Automatically generated DTMs are saved as ASCII (XYZ triplet
format) files. Since the DTM s crucial in most photogrammetric and GIS
applications, editing DTM files is given prime importance in PRPSM,
especially for automatically generated D TMs. DTMs are edited interactively
in stereo mode with the imagery as a backdrop and the use of a digitising
puck; or can be edited automatically using various types of filters. Once the
DTM meets the projects accuracy and quality criteria, it can be offered as a
final product or additional data sets can be derived, such as slope and aspect
maps, contour maps, 3-D perspective views and orthorectified images.
Multiple orthoimages can be merged into map sheets using automosaic
functions.

Raw satellite digital images and scanned aerial photographs could be
in the most popular image formats including BIL, TIFF, PostScript and BSQ.
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DTMs in USGS or ASCII X,Y,Z format also ingested and connected to a
project. Using the PS image pipeline technology, PRPSM is able to display
and pan images of any size quickly without using large amounts of system
resources (memory, swap space, etc.); allowing real-time image display and
processing. Output orthoimages, DTMs and other corrected or rectified
images are produced and tracked according to project parameters, along with
quality control reports. Output datasets (raster, vector and text) are then
archived on magnetic media and can be converted to other image formats for
use in other integrated applications or hardcopy printing devices.

The PRPSM software can also ingest DTM files and control point
files for use in orthophoto generation. Interior, relative and absolute
orientation of scanned aerial photos are performed in stereoscopic mode or in
monoscopic mode. Camera data such as fiducial locations, focal length and
camera descriptors are entered into a project menu and stored in the database
for each project. Flightline descriptions, output orthomap projections and
other project information are entered into a database form and stored for each
project. These data can be easily viewed and edited. Using ground control
points, the image model is resolved to high precision allowing automatic
DTM generation and orthorectification to subpixel accuracies. A RMSE of
the model transform is reported after each control point is added. Once the
model transformation is derived,, the DTM is ingested or created manually in
stereo profile mode or automatically. Elevation postings are collected at the
grid resolution specified in the project definition: After editing the DTM and
gridding it to the proper resolution, the orthoimage is produced according to
the project parameters. Using check points, an assessment of the precision of
the output map can be quantified,- performed in the Quality Check (QC)
function. The QC verification step measures the errors in the image map
projection against the defined check points. Error vector (which are displayed
on the image) values are reported for each check point and a RMSE value is
reported for an overall quality determinator.

Aerial Triangulation Collection System and AT adjustment is also
available in the PRPSM software.

Image map sheets are defined according to output scale, map
projection and coverage. The inputs to the Otthorectification process are the
image model, raw imagery and DTM. The output from the ortho process is an
image map meeting the map sheet specifications, i.e., scale, map projection
and map extent. Additional functions include automatic mosaicing of
multiple ortho-images into the mapsheet, and user-friendly creation of map
surround information such as scale bars, multiple coordinate grids and/or tic
marks. Titles, notes, logos, legends, and other GIS or graphic layers overlaid
on the imagery.
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PRPSM is designed to accommodate other stereo viewing satellite
systems as they become available, and new satellite modelling algorithms can
be easily integrated into the Open PRPSM system.

The:PRPSM system is complemented by VPSTA™, PS” advanced,
state-of-the-art Remote Sensing Software package for subsequent image
analysis. Once imagery is rectified, the whole suite of powerful image
processing applications can be performed, including image enhancements,
filtering in spatial and Fourier domains, change detection, classification,
creation and revision of map and GIS coverages and databases. PRPSM and
VPSTA™  exchange raster and vector data with a variety of GIS and
mapping packages, resulting in a total solution for demanding modem
mapping applications.

The AO results achieved on the PRPSM mono system installed on the
Sun Sparc 20 SX in IGiK are shown in table 3.

Table 3. Result of AO on PRPSM PS

Photo No. 803 801 799
X0 -90447.14 -89922.05 -89376.82
YO 22616,15 22612.40 22612.66
Z0 1162.27 1168.07 1177.68
RMSE x [m] 0.08 0.06 0.10
RMSE y [m] 0.09 0.10 0.10
MMSE z [m] 0.17 0.20 0.20
S. ELABORATION OF THE IMAGES

ON THE SOFTPLOTTER
BY VISION INTERNATIONAL AUTOMETRIC IN THE USA

The SoftPlotter is a Softcopy Photogrammetric Workstation system
developed by the Vision International, a division of Autometric Inc. in the
USA in 1994 and works on all Silicon Graphics computers. The SoftPlotter
product comes with ERDAS IMAGINE software, Plus 3 TERRAMODEL
Contour software and - optionally - with MicroStation Bentley Systems.

The results of Absolute Orientation performed on the SoftPlotter are
shown in the table 4.
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Table 4. Results of AO performed on the SoftPlotter

Photo No. 803 801

X0 -90447.73 -89922.56

YO 22615.42 22611.74

Z0 1162.05 1168.24
RMSE x [m] 0.03 0.03
RMSR y [m] 0.03 0.03
RMSE z [ml 0.02 0.02

6. ANALYSIS OF AO RESULTS

The comparisons of all AO results achieved on different systems
were performed with the use of data achieved on the P-I Planicomp ZEISS
which have been taken as the true values.

RMSE (in meters) of the coordinates of the projection centres
achieved on three different digital photogrammetric workstations for each
photo are shown in tables 5-7.

Table 5. Residuals of AO parameters on IS 6487

Photo No. 803 801 799
AXO0[m] 0.78 0.14 0.13
AYO0[m] 0.56 -0.19 0.00
AZ0 [ml 0.13 0.05 0.15

Table 6. Residuals of AO parameters on PRI2ZSMI12S

Photo No. 803 8° 799
AX0 [m] 0.24 -0.09 -0.51
AYO0 [m] -0.07 -0.23 0.75
AZO0 [ml 0.01 0.03 -0.35

Taking into account RMSE of AT performed on the P-I Planicomp
for photos 803 and 801 one can see that residuals obtained on the
ImageStation 6487 and PRPSM could be accepted. Residuals on SoftPlotter
are bigger but they still could be accepted.
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Photo No. 803 elaborated on IS 6487 has bigger residuals but also
has the biggest RMSE elaborated on P-I.

Table 7. Residuals of AO parameters on SoftPlotter

Photo No. 803 801
AXO0 [m] -0.83 0.62
AYO0 [m] 0.66 0.43
AZ0 [m| 0.23 -0.14

7. GENERATION OF ORTHOPHOTOS
AND ACCURACY ANALYSIS

Orthophoto images have been generated on the three workstations
using raw scanned aerial photos and generated independently DEMs. Digital
orthophotos have been checked using check points. Coordinates of check
points have been measured on the Planicomp P-I ZEISS. The results of
planimetrie accuracy of the orthophotos are shown in table 8.

Planimetrie accuracy depends on DEM and on the output pixel size
specified during generation of the orthophoto images. Optimum output pixel
size is 0.3 m for these old photographs (scanned with aperture size 30 |xm
which in the scale of aerial photography approx. 1:5 800 is equal to 17 cm in
terrain).

In literature is given that with adequate GCP's a 1.5 pixel output
accuracy of the original imagery could be achieved. This is for the entire
process included interior and absolute orientation, DEM generation and
orthophoto rectification.

The old original BAV photos in scale of 1:5 800 were scanned with
30uT pixel size which is equivalent to 0.17 m in terrain. Therefore expected
output accuracy of orthophoto could be 1.5 x 0.17 m = 0.27 m.

This accuracy is met only for SoftPlotter which probably was due to
better DEM generated by the Autometric in USA as it was done by the IGIK
in Warsaw.

Taking into account that map accuracy standards requires planimetrie
accuracy mp <+ 0.3 mm in the map scale, and orthophoto needs a resolution
of 3-8 pixels/mm at display scale, the output orthophoto can be produced in
the scale of 1:2 000 using,0.30 m output pixel size.
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Table 8. Planimetrie accuracy of orthophotos

RMSE
Workstation generated No. on the at ortho in
orthophoto of ground scale pixels
output check  (in meter) (in of
pixel size points pixels) scanned
X Y XY photo
INTERGRAPH 0.20m 31 051 054 25 27 31
IS 6487
PS PRPSM 0.40 m 42 0.47 0.37 12 0.9 25
PS PRPSM 0.30 m 18 035 038 12 13 21
PS PRPSM 0.50 m 16 065 066 13 13 3.8
SoftPlotter 0.30 m 17 023 027 0.8 09 15

8. CONCLUSIONS

Aperture size of 30 uw for scanning of the B/W old aerial
photographs taken by the WILD RC-10 camera has been used.

DTM which have been generated on three different workstations with
the correlation methods were wused for generation of orthophotos.
Orthophotographs were generated digitally with different output pixel sizes
(from 0.2 to 0.5 m). Output pixel sizes 0.3 m and 0.4 m allow to produce
orthophotographs with accuracy mp < 0.3 mm in the map scale of 1:2 000
and mp < 0.5 mm in the map scale of 1:1 000. Output pixel sizes 0.2 m and
0.5 m gives worse results for these photographs (scanned with aperture size
30 u.7).

The systems ImageStation 6487, SoftPlotter and PRPSM can be used
for producing high accuracy and high quality digital orthophotomaps even
using as input old photographs taken by a camera WILD RC-10.
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ROMUALD KACZYNSKI

OPRACOWANIE ORTOFOTOMAPY
METODA FOTOGRAMETRII CYFROWEJ
NA ROZNYCH SYSTEMACH

Streszczenie

W artykule zamieszczono wyniki testu trzech cyfrowych autograféw
(stacji)  fotogrametrycznych, a  mianowicie: ImageStation 6487
INTERGRAPH, PRPSM/VPSTA firmy PS/DATRON i SoftPlotter firmy
Vision International.

Celem testu bylo okreslenie doktadnosci generowania NMT i
ortofotografii na w/w stacjach.

Materiatem Zrédtowym byly zdjecia lotnicze czarno-biate rejonu
Wieliczki wykonane w 1982r. w skali 1:5800 kamerg RC-10 WILD o
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fk= 154 mm. Diapozytywy tych zdje¢ wykorzystano do aerotriangulacji na
autografie analitycznym P-l Planicomp ZEISS.

Wyznaczone metodg analityczng elementy orientacji zewnetrznej
zdje¢ zamieszczono w tablicy 1

Diapozytywy zostaty zamienione na posta¢ cyfrowg za pomoca
skanera do zdje¢ lotniczych PS-1 PhotoScan zainstalowanego w IGiK. Uzyto
apertury do skanowania 30 x30 [im.

Na stacji roboczej ImageStation 6487 w IGiK przeprowadzono
kompresje plikéw obrazowych (Q = 25) korzystajac z JPEG, oraz metoda
cyfrowag orientacje wewnetrzng, wzajemng modelu i bezwzgledng oraz
weciecie wstecz pojedynczego zdjecia. Wyniki orientacji bezwzglednej zdje¢
zamieszczono w tablicy 2.

W celu wygenerowania NMT za pomocg oprogramowania
MATCH-T utworzono tzw. "overviews", czyli zestaw pomniejszonych
podobrazéw oraz obrazy epipolame, tj. takie, dla ktéiych w liniach obrazu
paralaksa poprzeczna py = 0.

Korzystajagc z oprogramowania ISIR wygenerowano ortofotografie
cyfrowe.

Podobnie przeprowadzono orientacje wewnetrzng i wciecie wstecz
pojedynczego zdjecia na podstawie dostepnych fotopunktéw (wyznaczonych
metodga aerotriangulacji na P-1) na stacji fotogrametrycznej PRPSM/VPSTA
w IGiK.

Wyniki obliczenia metodg cyfrowa elementdéw orientacji zewnetrznej
zdje¢ zamieszczono w tablicy 3.

NMT wygenerowano na podstawie utworzonych obrazéw
epipolamych metoda korelacji. Korzystajac z oprogramowania PRPSM i
VPSTA wygenerowano ortofotografie.

Firma Vision International w USA opracowata te same dane cyfrowe
na systemie SoftPlotter. Rezultaty wyznaczenia elementéw orientacji
zewnetrznej stereogramu 803-801 metodg cyfrowg zamieszczono w tablicy 4.

Przyjmujac wyznaczone elementy orientacji zewnetrznej na
autografie analitycznym P-lI Planicomp za bezbtedne, okresSlono biedy
wyznaczenia ich metoda fotogrametrii cyfrowej na trzech stacjach. Wyniki
zamieszczono w tablicach 5, 6 i 7. Najwieksze btedy wyznaczenia $rodkow
rzutéw otrzymano dla SoftPlottera, a najmniejsze dla PRPSM/VFSTA.

W tablicy 8 zamieszczono wyniki analizy wygenerowanych
ortofotografii z pikselami o wymiarach 0.20 m, 0.30 m, 0.40 m i 0.50 m na
réznych stacjach. Na doktadnos$¢ generowanej ortofotografii majg wptyw
wszystkie czynniki w procesie opracowania cyfrowego obrazéw, a
mianowicie:
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- przeprowadzenie orientacji wewnetrznej;

- przeprowadzenie orientacji wzajemnej modelu;

- przeprowadzenie orientacji bezwzglednej modelu lub pojedynczego

zdjecia;

- utworzenie obrazéw epipolamych;

- generowanie NMT (i jego edycja);

- wielkos$¢ piksela generowanej ortofotografii.

Najwiekszy wptyw na doktadno$¢ ortofotografii ma wygenerowany
NMT.

Doktadno$é planimetryczng ortofotografii sprawdzono na podstawie
fotopunktéw sytuacyjnych, ktérych wspdtrzedne wyznaczono podczas
aerotriangulacji na P-1 Planicomp.

Z literatury wiadomo, ze zdjecia lotnicze wykonane kamerami
fotogrametrycznymi z eliminacjg rozmazu obrazu (FMC) pozwalajg nha
otrzymanie ortofotografii z doktadnoscig rzedu 1.5 piksela skanowanego
zdjecia, tj. dla opracowywanych zdje¢ okoto 0.27 m. Doktadnos¢ taka
otrzymano jedynie dla SoftPlottera, a bliska jej dla PRPSM (dla wielkos$ci
piksela w ortofotografii 0.3 m). Spowodowane to zostato tym, ze NMT
utworzony w IGiK na stacjach roboczych ImageStation i PRPSM/VFSTA nie
byt edytowany, a co miato miejsce w przypadku SoftPlottera. Nalezy réwniez
zaznaczy¢, ze kamera RC-10 WILD nie posiada tadownika z FMC.

Bioragc pod uwage, ze ortofotomapy powinny charakteryzowaé sie
btedem potozenia szczegétow mp <+0.3 mm w skali opracowanej
ortofotomapy, stare zdjecia lotnicze wykonane kamerg RC-10 WILD moga
by¢ uzyte do opracowan cyfrowych na w/w trzech systemach.

W tym przypadku mozliwe jest wykonanie ortofotomapy cyfrowej w
skali 1:2 000 z pikselem 0.2 m-0.4 m, tj. np. od 0.1 do 0.2 mm w skali mapy.

Prace wykonano w ramach grantu KBN nr 9T 12E 00508

POMYANbJ KA YAHLCKW

PA3PABOTKA OPTO®OTOKAPTbI
METOAOM LUMNPPOBOV ®OTOIPAMMETPAN
HA PA3HbIX CUCTEMAX

Pestome

B cTaTbe nomelleHbl pe3ynbTaTa TeCTUPOBaHWA TPEX LMPPOBbLIX
thoTorpammeTpryeckmx aBTorpadoB /ctaHumii/, a umeHHO ImageStation 6487
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INTERGRAPH, PRI2SM/VI2STA dwmpmbl [2S/IDATRON un  SoftPlotter
(pmbl Vision International.

Llenblo TecTUpoBaHMs Oblf0 ONpeAesneHre TOUYHOCTU reHeprpoBaHus
NMT/Undposoii mogenu MecTHocTWU/ n opTodoTorpagun Ha
BbILLEYTNOMSAHYTbIX CTaHUUAX.

VcxogHbIM  MaTepuasioMm 6blin  YEpPHO-6efble aspOCHUMKM  paiioHa
Bennuku, BbINOMHeHHble B 1982 r. B macwTabe 1.5 800 kamepoi RC-10
WILD c¢ fk= 154 mm. Jnano3anTuBbl 3TUX CHUMKOB OblIM MCMOMb30BaHbl A
aspoTpMaHrynaLMM Ha aHannTMYeckoM aBTorpade P-1 Planicomp ZEISS.

OnpefenéHHble  aHa/IMTUYECKUM  METOLOM  3/IEMEHTbl  BHELUHEero
OpPWEHTMPOBaHUA CHUMKOB MOMELLEHbI B Tabnuue 1

[nanosuntnBbl 6biM 3aMeHeHbl B LM(POBOA BMA C MOMOLLBIO CKaHepa
Ana  aspocHUMKOB PS-1 PhotoScan, ycraHosneHHoro B WImMK. bBbina
ncrnosib3oBaHa anepTypa 4n1sa ckaHuposaHus 30 x 30 uy,.

Ha pa6oueii ctaHumu ImageStation 6487 B UMK 6Oblna npoBeaeHa
KOMMPECCHsi MacCMBOB M306paxkeHUid /Q =25/ ¢ ucnonb3oBaHveM JPEG,
LMPOBLIM METOLOM BHYTPEHHSS OPWEHTMPOBKA, B3aMMHasd W abCconoTHas
OpPMEHTUPOBKA MOAEeNM, a TakXe o6paTHas 3aceyka eAVHWYHOro CHUMKA.
Pe3ynbTaTbl abCOMOTHOM OPMEHTMPOBKU CHUMKOB MOMeLLEHb! B Tabnuue 2.

C uenbto reHepupoBaHms NMT Cc nomoublo  MPOrpammHoOro
obecneyeHns MATCH-N co3gaHO Tak HasblBaemblli ,,0verviews”, T.e. Habop
YMEHbLUEHHbIX MOAM306paXeHWii 1 3NUNonspHbie M306paXKeHus, T.e. Takue,
ON1S KOTOPbIX B IMHUAX M300paXKeHMs nonepeyHblli napannakc py= 0.

Wcnonb3ys  nporpamMmHoe  obecnedeHve ISIR  BbIreHepupoBaHO
LmcpoBble opTooTOrpatnu.

Mogo6HbIM cnocobom Oblfa MNpoBefeHa BHELLHSS OPWEHTMPOBKA K
obpaTHas 3aceyka egVHWYHOrO CHMMKA Ha OCHOBE [OCTYMHbIX OMO3HAaKOB
/onpeaenéHHbIX METOLOM aspoTPUaHTynAaLnia Ha P-1/ Ha
(hoTOrpaMMeTPUYECKO CTaHUMM PRI2ZSM/VI2STA B UTTuK.

Pe3ynbTaTa BbIYMCNEHUA LW(PPOBLIM METOLOM 3/1EMEHTOB BHELLUHEN
OpPVEHTUPOBKN CHUMKOB MOMELLEHbI B Tabnuue 3.

NMT reHepvpoBaHO Ha OCHOBE CO3[aHHbIX 3MUNOMAPHbLIX CHUMKOB
MeTOAOM Koppenaumu. KMcnonb3ys nporpaMmHoe obecriedeHme PRI2SM u
VI2STA BbIreHepmpoBaHo opTooTorpadum.

dupma Vision International B CLUA o6paboTana Te camble
UMpoBble fAaHHble Ha cucteme SoftPlotter. Pe3ynbTaTbl  onpegeneHus
3/1EMEHTOB BHELUHEro OpueHTUpoBaHWsA cTepeorpammbl 803-801 wuMpoBbLIM
METOAOM MOMeLLeHbI B Tabnuue 4.

MpuHUMasn onpefenéHHble 3MEMEHTblI BHELLHEr0 OPUMEHTUPOBAHUA Ha
aHanmMTuyeckom asTorpade P-1 Planicomp kak 6e30WWn604Hble, BbIYMCIEHO
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OWMOKN onpefenieHns KX METOAOM LM(POBOA (POTOrpaMMETPUM Ha TPEX
CTaHuusX. PesynbTaTbl MoOMeLleHbl B Tabnmuax 5, 6 u 7. Camble 60nbLine
OWMNGKN OnpefeneHns LEHTPOB MpOeKuMn nonydeHbl ans  SoftPlotter, a
HavmMeHblne - and PRI2ZSM/VI2STA.

B Tabnuue 8 nomeLleHbl pe3ynbTaTbl aHain3a BbIr€HePUPOBAHHbIX
optodoTorpadmii ¢ nukcensmu  pasmepamm 0,20 M, 0.30 M, 0.40 m n
0.50 M Ha pasHbIX CTaHuMAX. Ha TOYHOCTb FeHepupoBaHHOW opTogoTorpaduu
BAMSAKT BCe (PaKTOpbl B MpoLecce LMPPOBOA 06pabOTKM M306paXKeHWid, a
VNMEHHO:

- NpoBefjeHNe BHELLHEro OpueHTUPOBaHMA,

- MnpoBefeHne B3aMMHOI0 OPUEHTUPOBAHWUA MOAENN,

-rnposejeHve abCcoMoTHONO OPUEHTUPOBAHNUSA MOLENN UMK

€ANHUYHOTO CHUMKA,

- CO3[aHne 3NUNONAPHbLIX N306PaKEHNIA,

- reHepupoBaHne NMT /n eé nsgaHue/,

- BEe/IMUMHA MUKCEeNs reHepupoBaHHON opTodoTorpadum.

Hanbonbliee BAWAHME HA TOYHOCTb OpTOdOTOrpaduu nveet
BbireHepuposaHHasd NMT.

MnaHMmeTpryeckas TOYHOCTb OpTOdoTOrpach NpoBepeHa Ha OCHOBe
CUTYaLMOHHbIX OMO3HAKOB, KOOPAWMHATbl KOTOPbIX OMNpedefieHbl Oblin  BO
Bpems aspoTpuaHrynauum Ha P-1 Planicomp.

M3 nnTepaTypbl  W3BECTHO, YTO a3PO(OTOCHWMKM, BbIMOSIHEHHbIE
(hoTorpaMmMeTpPUUECKMMIN  KaMepaMn C UCK/IKOYEHMEM Ma3KoB M306paxeHuns
/FMC/, paspewatloT nonyyuntb opTodoTorpadmio ¢ TOUHOCTHIO nopsgka 1.5
MUKCeNs CKaHMPOBAHHOIO CHUMKa, T.e. 418 06pabaTbliBaeMblX CHUMKOB OKOJI0
0.27 m. Takasd TOYHOCTb Oblna Mosy4veHa eAuHCTBEHHO Ana SoftPlotter, a
6nuskas el gna PRI2SM /gns BeMuMHbl NUKCens B opTodoTorpaduu
0.3 M/. 3710 Bbi3BaHO TeM, 4t0o NMT co3gaHHads B WIMK Ha paboumx
CTaHuMsAX ImageStation n PRI2SM/VT2STA He 6blna neyataHa, Kak 3T0
NMeno Mecto B cnydae SoftPlotter.

YunTblBaa TO, UTO OPTOOTOKAPTbI AO/KHbI  XapaKTepm3oBaTbCH
OLWMOKOW nonoxeHnst getanein Tp< +0.3 MM B MacluTabe paspabaTbiBaemoi
OpTO(hOTOKAaPThI, CTapble a3pOOTOCHUMKM, BbINOSHEHHbIE Kamepoii RC-10
WILD m™oryT O6bITb WCMOMb30BaHbl 418  UMGPOBLIX pa3paboToK B TPEX
BblLLIEYKa3aHHbIX CUCTEMAX.

B a3TOoM cnyyae BO3MOXHbLIM SBNSETCA BbINOMHEHWE LM(POBOL
opTohoToKapTbl B MacwTabe 1:2 000 c nukcenem 0.2 m- 0.4 m.
PaboTa 6bln1a BbINONHeHa B pamkax rpaHTa KBN nr 9T 12E 00508.

MepeBog: R6za Toistikowa
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