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SUN raster format image data files

SUN raster image data files -as used by geocoding system GEOS and geocoding and mosaiking system GeMos - consists of a fixed length header, the image data segment and optionally an ASCII footer.

- 
The raster file header contains 8 integer values 4 bytes long each.
- 
The data segment contains a 2 dim. array of binary data in a line/ column order.

One line is one record. No header per line is given.
- 
The footer contains a sample of relevant parameters for georeference and statistics

Header 

The raster file header is defined with the following structure:


1. magic number


2. width (number of columns)


3. height (number of lines)


4. depth (number of bits per pixel)


5. length (image data length in byte)


6. type 


7. map type


8. map length

The magic number always contains the following constant:


1504078485

Width, height , depth and lenght define the number of columns, lines and bits per pixel and the length in byte of the image data.

Type gives an integer representing the type of the image data. There are three general types given by the standard format:


type = 0 : old version


type = 1 : standard format


type = 2 : byte encoded type

For SIBERIA project all products (geocoded and slant range data) have type = 1!

For GEOS’ / GEMOS’ applications 7 additional types have been defined:


type =  99 : floating point image data, not geocoded


type = 100 : 8 or 16 bit unsigned integer DEM data containing footer


type = 101 : 8 or 16 bit unsigned integer SAR data containing footer.


type = 102 : GCP image data containing footer


type = 103 : MAP image data containing footer.


type = 199 : floating point image data, geocoded, with footer


type = 200 : floating point DEM data, geocoded, with footer

The maptype should be one of the SUN supported types:


maptype = 0 : no existing colormap


maptype = 1 : file contains 3 arrays of colormaps for r g b


maptype = 2 : file contains lookup tables, which will be ignored.

Maplength defines the length in bytes of the colormaps. If the maptype is 0 length also must be 0. For maptype equal 1 maplength gives the sum of the bytes of the three colormaps.

Image data

GEOS distinguishes between two kinds of image data:


DEM data


SAR image data.
Both types are accepted in 8 bit as well as in 16 bit representation. There is no difference between DEM and SAR image data with respect to their format specifications. The two types are distinguished by the content of their footers.

GeMoS distinguishes between five kinds of image data:


DEM data


SAR image data.


Interferometric phase image data


Map image data


GCP chip image data
All types are accepted in 8 or 16 bit unsigend integer as well as in 32 or 64 bit floating point representation. Map image data are also accepted in 24 bit bgr representation or in 32 bit xbgr representation. There is no difference between the several image data types with respect to their format specifications. The data types are distinguished by the content of their footers.

The image pixels are stored a line in a time, in increasing line order.

Footer

The footer was added for GEOS / GeMoS specific requirements. It only exists in case of raster file types ( 100 and can be seperated into two parts:


1. Standard information


2. DEM or SAR type specific annotation data.

The values always are stored in ASCII representation. Standard footer lenght is variing depending on the raster file type.

DLR_SUN_Rasterfile standard footer (all types)

The standard information is identical for both data types and contains the following parameters:
1.
 map projection



A16






(=A4 Country-ID,






  A4 Projection ID






  A4 Zone Code






  A4 Datum Code)

2.
 pixel unit



A2
3.
Cartographic northing of frame UL-corner

F16.7
4.
Cartographic easting of frame UL-corner

F16.7
5.
Cartographic northing of frame LR-corner

F16.7
6.
Cartographic easting of frame LR-corner

F16.7

In case of geographic representation the corner coordinates must be given as degrees in decimal represenation.

DLR_SUN_Rasterfile DEM special footer (types 100, 200)

7.
Maximal height value in data in m



F16.7
8.
Minimal height value in data in m



F16.7
9.
Mean value of data in m




F16.7
10.
Standard deviation of height values in m



F16.7
11.
Pixel spacing in latitude




F16.7
12.
Pixel spacing in longitude




F16.7
13.
Value for invalid data.




F16.7
14.
Number of invalid data points




F16.7
15.
Geographic latitude of frame UL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
16.
Geographic longitude of frame UL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
17.
Geographic latitude of frame UR-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
18.
Geographic longitude of frame UR-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
19.
Geographic latitude of frame LL-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
20.
Geographic longitude of frame LL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
21.
Geographic latitude of frame LR-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
22.
Geographic longitude of frame LR-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
23.
Resolution of DEM in latitude 

(in sec,subsec)

I4, I4
24.
Resolution of DEM in longitude
 
(in sec,subsec)

I4, I4
25.
Name of logical DEM-DB layer




A64

Remark: sign in field 15-18 denotes -1 or +1 for -90 - +90 and -180 - + 180 deg.

DLR_SUN_Rasterfile image special footer (types  101, 199)

7.
Maximal value in data




F16.7
8.
Minimal value in data




F16.7
9.
Mean value of data





F16.7
10.
Standard deviation of values




F16.7
11.
Pixel spacing in latitude




F16.7
12.
Pixel spacing in longitude




F16.7
13.
Value for invalid data.




F16.7
14.
Number of invalid data points




F16.7
15.
Geographic latitude of frame UL-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
16.
Geographic longitude of frame UL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
17.
Geographic latitude of frame UR-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
18.
Geographic longitude of frame UR-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
19.
Geographic latitude of frame LL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
20.
Geographic longitude of frame LL-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
21.
Geographic latitude of frame LR-corner 
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
22.
Geographic longitude of frame LR-corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
23.
Resolution in latitude 

(in sec,subsec)

I4, I4
24.
Resolution in longitude

(in sec,subsec)

I4, I4

DLR_SUN_Rasterfile GCP chip special footer (type 102)

7.
GCP-DB Id





A32
8.
Map number (Identifier 1)




I10
9.
Point Nr (Identifier 2)




I10
10.
Geographical latitude of GCP

(deg, min, sec, subsec, sign)
I4, I3, I3, I3, I3
11.
Geographical longitude of GCP

(deg, min, sec, subsec, sign)
I4, I3, I3, I3, I3
12.
Height [m]





F8.3
13.
 Application  identifier

(G=GEOS,I=ISIS,...)

A1
14.
GCP extraction code

(NUM,DIG,MAN,SIM,...)

A3
15.
Date of GCP generation 

(YYMMDD)


A6
16.
Source data identifier

(DEM,SAR,TM,HRV,...)

A3
17.
Mission identifier 





A2
18.
Source product type





A3
19.
Data acquisition station




A2
20.
Source acquisition information




A15
21.
Orbit mode flag


(D or A)


A1
22.
Range position flag


(Near, Mid or Far range)

A1
23.
Chip classifier





A1
24.
Incidence angle





A2
25.
Number of successful usages




A4
26.
Number of unsuccessful usages




A4
27.
Number of rejects during adjustment



A4
28.
 Number of control usages




A4
29.
Original reliability code




A4
30.
Current reliability code




A4
31.
Date of last GCP usage

(YYMMDD)


A6
32.
Chip extraction code




A4
33.
Date of chip generation

(YYMMDD)


A6
34.
Source layer identifier




A5
35.
Number of layers in chip




I3
36.
Number of bits per pixel




I3
37.
Number of columns





I3
38.
Number of lines





I3
39.
Resolution in lines


([arc] for GEO [m] for UTM)
F8.3
40.
Resolution in columns

([arc] for GEO [m] for UTM)
F8.3
41.
Date of last chip usage

(YYMMDD)


A6
42.
Map identifier





A14
43.
Column in source image




F8.2
44.
Line in source image




F8.2
45.
Criteria 1





F8.2
46.
Criteria 2





F8.2

DLR_SUN_Rasterfile Map image special footer (type 103)

7.
leading map record keyword




A3
8.
number of following GCP records



I4
9.
internal unique map sheet number



I10
10.
map scale (1:xxxxxx)




I10
11.
nr of copies for this map in archive



I10
12.
year of first publication




I10
13.
year of last update





I10
14.
internal unique archive number




I10
15.
Geographic latitude of UL corner

(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
16.
Geographic longitude of UL corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
17.
Geographic latitude of UR corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
18.
Geographic longitude of UR corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
19.
Geographic latitude of LL corner

(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
20.
Geographic longitude of LL corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
21.
Geographic latitude of LR corner

(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
22.
Geographic longitude of LR corner
(deg,min,sec,subsec,sign)
I4,I3,I3,I3,I3
23.
ellipsoid code





A4
24.
hardcopy map ID





A14
25.
name of map





A30
26.
archive ID in map archive




A10
27.
map type





A14
28.
map frame





A10
29.
comments





A30
30.
map in map (Y/N)





A1
31.
map suitability for search of GCPs



A1
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