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Digital Topographic Maps for Bosnia  and Herzegovina

Specifications on Computer Systems

JICA installed two sets of computer system for digital mapping and GIS operation in BiH in March 2004 for 

the technology transfer sessions.  One set was installed at JP Geodetski Zavod in Sarajevo and the other at the 

GIS Department of Republic Administration for Geodetic and Real Property Affairs in Bijeljina.

With these systems, the Study Team conducted technology transfer sessions at the both places in May and 

June 2004.

The main objects of this system are digital photogrammetry, digital plotting and editing, digital map 

symbolization and GIS operation.

This volume here shows the detail of specifications of the system and the system diagram.

Table S4 - 1 Specifications of Computer Systems for Digital Mapping and GIS (Computer)
Description Quantity

1. Digital Photogrammetric Workstation 2
2xSingle Intel® Xeon™ Processor 2.66GHz
1GB (2X512MB DIMM) 266MHz DDR ECC SDRAM Memory 
120GB (7,200 rpm) ATA/100 IDE Hard Drive with DataBurst Cache™ 
3.5 inch 1.44MB Floppy Drive
32x DVD-ROM/CD-RW Combo Drive + 48x CD-ROM Drive
ATI Fire card to be replaced by 3Dlabs Wildcat Ⅳ 7110 card
Integrated AC'97 Full-Duplex Audio
Integrated Intel Pro/1000 MT Ethernet Adapter (10/100/1000Mbps)
Enhanced Quietkey™ (Spacesaver) keyboard
Mouse (Scrolling Wheel, 2 Buttons, USB or PS/2 Interface)
2x21" (19.8 VIS) Stereo capable monitor with at least 120 Hz refresh rate at 1280X1024 resolution
Microsoft® Windows® XP Professional or Windows2000 Professional with latest Service Pack
Antivirus Software

Table S4 - 2 Specifications of Computer Systems for Digital Mapping and GIS (Software)

 
Description Quantity

2. Digital Stereo Plotter & Automatic DTM generation Software 2
Digital Stereo Plotter
Working with CADsystem, includes Capture NT for interactive data capture and Color Superimposition, 
with 3D cursor, handwheel and footdisk, with active or passive stereo glasses with, stereo graphic 
adapter
・Projects for aerial, close range, satellite, IFSAR, and orthophoto imagery
・Subpixel functionality
・Subpixel functionality
・Frame sequential imaging
・Compatibility with color or grayscale images
・Ability to display color as grayscale
・Project-based user interface
・Active project overview
・Real-time panning and zooming
・On-the-fly epipolar re-sampling
・Auto interior/auto relative orientations
・Import third-party aero triangulation results
・Stereo SUPER/IMPOSITION of vectorized 3D data
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Computer Systems

Description Quantity
・Stereo SUPER/IMPOSITION clip scope
・Stereo model bird-eye view
・Stereo close-up view
・Customizable toolbars and CAD buttons
・3 panning modes
・3 viewing modes
・OpenGL for image rendering
・User-definable cursors
・Snap and align - to ground function
・File import wizard
・DEM terrain following
・CAD command view and CAD tool bar
Automatic DTM generation Software
・3D visualization and editing

- Stereoscopic pre-processing, e.g. breakline and cut-out area capturing
- DTM editing capability
- Stereoscopic post-processing, e.g. quality control, elevation shifting
・Extremely dense DTM by using feature-based matching techniques
・Automatic adaptive DTM grid width depending on the surface curvature
・Handling of poorly textured areas by auto-optimization of adaptive parameter settings
・Elimination of outliers, e.g. trees, houses, by robust finite element interpolation
・Internal quality control
・Consideration of pre-measured morphological data (break-lines, exclusion areas, borderlines)
・Several DTM exchange formats
・Automatic interior orientation

- Reduce human operator interactions
- Automatic detection of fiducial marks (RMK, LMK, LEICA)
・On-line epipolar image patches and on-line interest data on-demand

- No extra interactive processing step
- Necessary disk capacity reduced, no intermediate storage
- More efficient parameter definition

3. Ortho-photo generation for aerial film and digital cameras & Automatic generation of seamless 
ortho-photo mosaic 2

Ortho-photo generation for aerial film and digital cameras 
・Automated processing of single images
・Automated processing of aerial image blocks
・Generation of ortho-photos in a pre-set frame
・Flexible definition of optimal ortho areas
・On-the-fly DTM generation from ASCII data
・Automatic, semi-automatic, and manual interior orientation
・Import of area of interest
・Improved handling of break-lines and break-lines below bridges for true-ortho generation
・Generation and display of contour lines
・Optional handling of radial distortion parameters
・Source image types:

- scanned images of aerial frame cameras
- digital frame cameras
・Input image formats:

- TIFF (scanlined/ tiled /JPEG)
- ers, ecw (ER Mapper)
・Orientation data import from/via
- MATCH-AT/T, in BLOCK, PATB, DAT/EM Summit, PHOREX2, Z/I project, Aerosys, Bingo, BLUH, 
MMH850, ISM/DIAP and more 

• ・import of complete project file or interior and exterior orientation read from separate files
・DTM data import (binary):
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Description Quantity
- SCOP, GeoTIFF, TiffWorld (tfw)
- ers, ecw (ER Mapper) 
・DTM data import (ASCII):

- XYZ mass points & break/form lines
- DXF files 
- import of multiple raw data files per project 
・Output image formats:

- GeoTiff, TiffWorld (tfw)

Automatic generation of seamless ortho-photo mosaics
・Automatic single image correction

- Removal of solar reflection
- Dodging algorithms to reduce lens vignetting effects
- Balancing of intensity and color variation
・Usage of color map (LUT) files
・Color, brightness and contrast editor for image enhancements
・Automatic mosaic color balancing, analysis and adjustment of color and intensity characteristic of 
adjust images, smooth and consistent intensity and color properties across the entire mosaic
・Automatic seam line detection
・Manual seam line definition and editing
・Seam polygon import/export
・Automatic mosaic generation
・Supported input formats:

- GEOtiff
- Tiff World (tfw)
- Vision RPT
- Ers
・Supports batch processing
・Enhanced editing facilities

4. Seam line editor for seamless ortho-photo mosaic 2
5. Program for Aerial Triangulation 2

Bundle block adjustment with consideration of airbone GPS data, unrestricted block size 
Adjustment engine
・Sparse matrix technology
・Bandwidth minimization
・Reduced normal equation
・Free net adjustment
・Support of GPS and IMU data
 Statistical information
・Internal and external reliability values for all observation and unknowns.
・Traditional values like residuals , RMS and standard deviations
・Detection of sensitivity of blocks against an undetected gross error and its possible influence
・All information graphically displayed.
Graphic display
・Block visualization 
・Inspect your data in 3D(zoom, pan and rotate), optional.
・Sophisticated analysis and classification of results.
・Color-coding of symbols reporting specified quality criteria.
Operating systems
・Windows NT/2000/XP

influence of the undetected blunders on the result, empirical values
6. CAD Software 4
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Table S4 - 3 GIS & Digital Map Editing System (Personal computers)
# Description Quantity
1. Desktop PC 8

Intel Pentium4 2.4 GHz
Intel 845G chipset 
1GBMB 266MHz non-ECC DDR RAM memory (2x512MB)
120GB ATA-100 (7200 rpm) hard disk
3.5" (1.44MB) floppy disk 
Combo Drive 8x DVD/ 24x CDRW
Intel Extreme graphics 48MB shared memory
Integrated 16-bit audio (SoundBlaster Live!TM)
Intel Pro/1000MT network adapter (10/100/1000Mbps)
Enhanced Quietkey ™ (Spacesaver) keyboard
Mouse (Scrolling Wheel, 2 Buttons, USB or PS/2 Interface)
Microsoft Windows XP Professional 
ANTIVIRUS SOFTWARE  
21" ULTRASCAN MONITOR
Microsoft Office XP Professional

2. Notebook PC 2
Intel Pentium 4 1.8GHz
256MB PC266 DDRAM memory
15" XGA TFT DISPLAY (1024 x 768)
40GB ATA 100 HARD DISK
Combo Drive 8x DVD/ 24x CDRW
32MB DDR NVIDIA Ge-Force2 Go Video Card NV11
FLOPPY DRIVE 3,5"
56K INTERNAL DAUGHTERCARD MODEM
10/100 Ethernet NIC adapter
Integrated 16-bit audio (stereo)
2 USB ports
1 PCMCI SLOT
NORTON ANTIVIRUS 2002
WINDOWS XP Professional EDITION
Microsoft Office XP Professional
BAG FOR NOTEBOOK
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Table 1 4 GIS & Digital Map Editing System (Printers)
# Description Quantity
3. Laser printer (A4 Size)

prints 19 ppm  (letter)/ 18 ppm (A4). 133 MHz processor,
200 x 1200 dpi with 350 sheet input, Parallel USB 2

4. Toner for Laser Printer 10
5. Inkjet Printer

A3 size, 11/9.5 st/m, LPT+USB 2
6. Cartridges for Inkjet Printer

Black Cartridge 50
Cyan Cartridge 50
Magenta Cartridge 50
Yellow Cartridge 50

Table S4 - 5 GIS & Digital Map Editing System (Plotters)

# Description Quantity
7. Color inkjet Plotter (A0 size) 2

hard disk,96 MB memory, HP-GL/2 CALS,ADI and Windows drivers
internal Network card, USB and parallel connection, Stand & Bin, Roll Feeder

8. Ink Cartridges for Plotter
Black Cartridge 50
Cyan cartridge 50
Magenta cartridge 50
Yellow cartridge 50

9. Printer head for Plotter
Printer heads, Black 4
Printer heads, Cyan 4
Printer heads, Magenta 4
Printer heads, Yellow 4

10. Paper for plotter 20

Table S4 - 6 GIS & Digital Map Editing System (Scanner)
# Description Quantity
11. Flatbed scanner (A4 size)

1200 x 1200 dpi, 48bit USB 2.0 high speed Windows 98,2K,Me,XP,  9.0/10.0 Scan, Copy, E-mail 4

Table S4 - 7 GIS & Digital Map Editing System (Others)
# Description Quantity
12. Network Hub (16 port) 2
13. UPS 10
14. Network cable 2
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Table S4 - 8 GIS & Digital Map Editing System (Software)
# Description Quantity
15. ArcGIS ArcInfo 8.3 2
16. ArcGIS ArcEditor 8.3 2
17. ArcGIS ArcView 8.3 2
18. ArcGIS Extentions

ArcGIS Spatial Analyist 2
ArcGIS 3D Analyist 2
ArcGIS Survey Analyist 2
ArcGIS ArcPress 2

19. Shipping and Handing for ArcGIS 2
20. Coordinate conversion software 2

Transforming between coordinate systems, calculating the distance and azimuth between coordinates, 
and calculating coordinates at a known distance and azimuth from known coordinates.
Computing grid convergence, point scale factor, datum shifts, and grid shifts.
• Supported Point Database Formats
- dBase v.3-5 
- Excel XLS v.2-2000 
- Lotus123 v.3-5 
- ASCII text 
- SEG P1 
- Write to CAD software DWG/DXF R12

• Coordinate Conversion Parameters 
Including a comprehensive coordinate conversion parameter database that contains most common 
coordinate systems in use throughout the world. It is possible to customize coordinate parameters. 
The coordinate conversion database should contains: 
- over 165 ellipsoids
- over 630 datum transformations 
- over 30 linear units 
- 7 angular units 

• Supported Common coordinate systems (minimum)
- US State Plane 1927 (both original and exact solutions) 
- US State Plane 1983 
- UTM (Universal Transverse Mercator) North and South zones 
- Gauss-Kruger Modified, 3TM, and 6TM 
- XYZ Cartesian Eath-Centered Earth Fixed (ECEF) 
- New Zealand Map Grid 
- Grids for Argentina, Australia, Austria, Bahrain, Belgium, Borneo, Columbia, Cuba, Egypt, 

England, France, Ghana, Greece, India, Iraq, Ireland, Italy, Japan, Minnesota, Netherlands, New 
Brunswick, New Zealand, Nigeria, Peru, Phillipines, Qatar, Quebec, Rumania, Veracruz, and 
many more. 

• Supported Map Projections (minimum)
- Albers Equal-Area Conic 
- Azimuthal Equal Area 
- Azimuthal Equidistant 
- Belgium variant of Lambert Conformal Conic 
- Bonne 
- Cassini 
- Double Stereographic 
- Equal-Area Cylindrical 
- Equidistant Conic 
- Equidistant Cylindrical 
- European Stereographic 
- Gnomic 
- Hotine Oblique Mercator (Rectified Skew Orthomorphic - with the Skew Angle parameter) 
- Hungarian National System (EOV) 
- IMW Polyconic 
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# Description Quantity
- Lambert Conformal Conic (1 parallel) 
- Lambert Conformal Conic (2 parallel) 
- Mercator 
- Miller Cylindrical 
- Mollweide 
- Orthographic 
- Polar Azimuthal 
- Equal Area 
- Polar Azimuthal Equidistant 
- Polar Stereographic 
- Polyconic 
- Robinson 
- Sinusiodal 
- Space Oblique Mercator 
- Stereographic 
- Stereographic 70 
- Swiss Oblique Mercator 
- Transverse Mercator (Gauss-Kruger) 
- Two-Point Fit (a special polynomial projection) 
- Van der Grinten 1 

• Supported Datum Transformations
- Molodensky
- Bursa/Wolfe
- DMA MRE
- NADCON
- HPGN
- Canadian National Transformation V2

21. Raster image georeferencing, reprojection, tiling and mosaicing software 2

• Easily georeferance images by interactively selecting reference points
• Multiple view windows enable rapid reference point selection within source images.
• Creates industry standard referencing files (GeoTIFF, Mapinfo Table (TAB) and ESRI World (TFW, 
WLD, JGW))
• Transfer control points directly from GIS software (ArcView, MapInfo, AutoCAD, and 
MicroStation map files)
• A production proven automatic reference point selection feature accelerates the registration of maps 
with regular grid lines
• Supported image formats:
- MrSID (read only)
- BIL (read only) 
- DOQQ (read only) 
- ECW (read only) 
- TIFF (including GeoTIFF) 
- Windows Bitmap 
- JPEG 
- BSB Chart (read only) 
- ADRG (read only) 
- CADRG (read only) 
- PNG 

• Supported Image Referencing 
- GeoTIFF 
- ESRI world file 
- MapInfo TAB file 
- BSB KAP file 
- ADRG and CADRG 

• Supported Image Transformation Models
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# Description Quantity
(Image pixel to reference coordinate system transformation.)
- Affine
- 1st order polynominal
- 2nd order polynominal

• Coordinate Conversion Parameters 
Including a comprehensive coordinate conversion parameter database that contains most common 
coordinate systems in use throughout the world. It is possible to customize coordinate parameters. 
The coordinate conversion database should contains : 
- over 165 ellipsoids 
- over 630 datum transformations 
- over 30 linear units 
- 7 angular units 

• Supported Common coordinate systems (minimum)
- US State Plane 1927 (both original and exact solutions) 
- US State Plane 1983 
- UTM (Universal Transverse Mercator) North and South zones 
- Gauss-Kruger Modified, 3TM, and 6TM 
- XYZ Cartesian Eath-Centered Earth Fixed (ECEF) 
- New Zealand Map Grid 
- Grids for Argentina, Australia, Austria, Bahrain, Belgium, Borneo, Columbia, Cuba, Egypt, 

England, France, Ghana, Greece, India, Iraq, Ireland, Italy, Japan, Minnesota, Netherlands, New 
Brunswick, New Zealand, Nigeria, Peru, Phillipines, Qatar, Quebec, Rumania, Veracruz, and 
many more. 

• Supported Map Projections (minimum)
- Albers Equal-Area Conic 
- Azimuthal Equal Area 
- Azimuthal Equidistant 
- Belgium variant of Lambert Conformal Conic 
- Bonne 
- Cassini 
- Double Stereographic 
- Equal-Area Cylindrical 
- Equidistant Conic 
- Equidistant Cylindrical 
- European Stereographic 
- Gnomic 
- Hotine Oblique Mercator (Rectified Skew Orthomorphic - with the Skew Angle parameter) 
- Hungarian National System (EOV) 
- IMW Polyconic 
- Lambert Conformal Conic (1 parallel) 
- Lambert Conformal Conic (2 parallel) 
- Mercator 
- Miller Cylindrical 
- Mollweide 
- Orthographic 
- Polar Azimuthal 
- Equal Area 
- Polar Azimuthal Equidistant 
- Polar Steregraphic 
- Polyconic 
- Robinson 
- Sinusiodal 
- Space Oblique Mercator 
- Stereographic 
- Stereographic 70 
- Swiss Oblique Mercator 
- Transverse Mercator (Gauss-Kruger) 
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# Description Quantity
- Two-Point Fit (a special polynomial projection) 
- Van der Grinten 1 

• Supported Datum Transformations 
- Molodensky 
- Bursa/Wolfe 
- DMA MRE 
- NADCON 
- HPGN 
- Canadian National Transformation V2 

22. Map file conversion tool for Windows with on-the-fly map reprojection 2

• Supported Map file formats:
- AutoCAD DWG/DXF through R2000
- ESRI Shape
- MapInfo TAB
- MapInfo MIF
- Microstation DGN (read only)

• Coordinate Conversion Parameters 
Including a comprehensive coordinate conversion parameter database that contains most common 
coordinate systems in use throughout the world. It is possible to customize coordinate parameters. 
The coordinate conversion database should contains : 
- over 165 ellipsoids 
- over 630 datum transformations 
- over 30 linear units 
- 7 angular units 

• Supported Common coordinate systems (minimum)
- US State Plane 1927 (both original and exact solutions) 
- US State Plane 1983 
- UTM (Universal Transverse Mercator) North and South zones 
- Gauss-Kruger Modified, 3TM, and 6TM 
- XYZ Cartesian Eath-Centered Earth Fixed (ECEF) 
- New Zealand Map Grid 
- Grids for Argentina, Australia, Austria, Bahrain, Belgium, Borneo, Columbia, Cuba, Egypt, 

England, France, Ghana, Greece, India, Iraq, Ireland, Italy, Japan, Minnesota, Netherlands, New 
Brunswick, New Zealand, Nigeria, Peru, Philippines, Qatar, Quebec, Rumania, Veracruz, and 
many more. 

• Supported Map Projections (minimum)
- Albers Equal-Area Conic 
- Azimuthal Equal Area 
- Azimuthal Equidistant 
- Belgium variant of Lambert Conformal Conic 
- Bonne 
- Cassini 
- Double Stereographic 
- Equal-Area Cylindrical 
- Equidistant Conic 
- Equidistant Cylindrical 
- European Stereographic 
- Gnomic 
- Hotine Oblique Mercator (Rectified Skew Orthomorphic - with the Skew Angle parameter) 
- Hungarian National System (EOV) 
- IMW Polyconic 
- Lambert Conformal Conic (1 parallel) 
- Lambert Conformal Conic (2 parallel) 
- Mercator 
- Miller Cylindrical 
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# Description Quantity
- Mollweide 
- Orthographic 
- Polar Azimuthal 
- Equal Area 
- Polar Azimuthal Equidistant 
- Polar Stereographic 
- Polyconic 
- Robinson 
- Sinusiodal 
- Space Oblique Mercator 
- Stereographic 
- Stereographic 70 
- Swiss Oblique Mercator 
- Transverse Mercator (Gauss-Kruger) 
- Two-Point Fit (a special polynomial projection) 
- Van der Grinten 1 

• Supported Datum Transformations 
- Molodensky 
- Bursa/Wolfe 
- DMA MRE 
- NADCON 
- HPGN 
- Canadian National Transformation V2 

23. Image-editing Software 2
• Powerful color correction tools
• Removable flaws while preserving tonality and texture
• Changing to various edit modes in a moment, such as gray scale, a double tone, an index color, 
RGB and CMYK.
• Tools to identify out-of-gamut color before printing

24. Vector graphics software 4
• Support for a wide range of file formats
• Swatches pallette to store custom colors and patterns
• Editable object and layer effects
• Transformation tools to reseize, rotate, reflect, and shear objects

25. Delivery cost for Equipments 1
• Develivey cost to Sarajevo for all equipments 1
• Delivery cost from Sarajevo to Bijeljina for half equipments

26. Installation 1

• Setting up Degital Mapping System, including installment of the softwares into the hardwares
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