openGPS"

—AW\>

X3P= Dr. Georg Wiora

Open Source Implementation
of an 1S05436-2 based
XML Data Format

29. Feb. 2008

This Document is available under the GNU Free Documentation License (GFDL) V1.2 or newer
http://www.gnu.org/licenses/fdl.txt



:open%

Motivation

» Need for a standardized file format to exchange
» measurement data sets
» software gauges

» 1ISO 5436-2 defines a set of necessary records

» File format defined in ISO 5436-2 is not state of the art
» mixed ASCII-binary
» N0 compression
» redundant information
» not extensible

© by Dr. Georg Wiora 2008, available under the GNU Free Documentation License



1
(7,
©)

Advantages of X3P :OPGIIG

:

» Using XML-format to store all records
» Clear definition of data types and contents in XSD
» Automatic testing of validity and integrity
» Human readable for debugging purposes
» Transparently extensible without loosing compatibility

» Storage in compressed ZIP-Container

» Transparent storage of binary encoded mass data
for improved performance
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Advantages of X3P

» Platform independent
» Lead development on Windows
» Unix/Mac following
» Extensible
» Excellent base for vendor specific data formats
» Readable by all other systems
» Protecting your secrets

© by Dr. Georg Wiora 2008, available under the GNU Free Documentation License

open

©)

G

1

S

:



©)

%'u

openGPS

Application of X3P

» Universally applicable
» Line and area data

» View oriented data from camera based 3D-scanners can
be stored in topologic order!

» Unsorted point clouds from (CMMs, etc.)

» Multi-layer Systems
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Easy use of X3P :OPGIIG S

» Open source implementation freely available soon at:
WWW.opengps.eu

» DLL-Version with ANSI-C interface (high binary
compatibility)

» Link-Library (easy in your project)

» Transparent and easy access to 3d-coordinates
Independent from the internal representation of
coordinates

» Full access to XML-document structure
for extended control
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X3P Container
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GP Container (.x3p)

- )
main.xml

(p ISUSH36 2 xmlns: p= "http://www.opengps.eu/20088/ 1505436 2"
;-gxmlns xsi="http: ffwww wi.org/2081/8MLSchema- instance"
H i -ixsi:schemalocation="http://wwu.opengps.eu/2008/1505436 2 -
(Recurd1)
- -<R90151un>1805h36

-2888</Revision>
cob - {4-—"SUR" - For - surFace-ur-"PRD"-Fur-pruFile-——)
---(FeatureType)SUR(fFeatureType)
coi - AXis description--»- -

- -{Axes>
S KBR>
: 5-< -=-"I" for Incremental, "A" for Absolute -->
----;-(nxlsType>I<fnx15Type>

¢k {f-—-Datatype: "I" for int16, "
i -<DataType>D<{fDataType>
-~ -<f-—-Increment is-the-length-of -one -increment in-Heter —->
v <Increment>1.608160000000000E- BﬂﬂZ(!Increment)

-?-('—— The offset of the incremental -axis -->

i <0ffset>0.A000BA0AA0ANAAE+AOAAL /0f Fset

L for-int32, -F" - for - float3z

\jjjj </CK> )

(md5checksum.hex )

081061bd38f95b58483588c33da09a65

*main.xml 4/

\

F___________\

/ Ibindata/ \
)

’____________

1data.bin

1$ hexdump -C data.bin

1 00000000 da 03 f7 01 cc

1 00000010 2c 05 12 05 <7

I Q0000020 |
|

|

—_—_—_—_—_—_/

‘-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

valid.bin

$ hexdump -C valid.bin

|
|
|
|
|
|
|
|
|
|
|
0000000C 7f ff I
|
|
/

’_____________-

..IIIIIIIIIIIIIIIIIII‘

4NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER?®

_—_—_—_—_—__,
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ISO 5436-2 XML Main Document: onenGPS®
| p WY, S

The big picture

AxesType AxisDescriptionType
[E] 1505436_2Type [5] RecordiType [e] cx [1..1] AxisDescriptionType [e] AxisType  [1..1] (AxisTypeType)
[e] Recardl [1..1] RecordiType [8] Revisian [1..1] kaken — [e] cv [1..1] AxisDescriptionType — [e] DataType [0..1] (DataTypeType)
[e] Recordz [0..1] Record2Type sec | [B] FeatureType [1..1] (FeatureTypeType) ez [1..1] AxisDescriptionType [B] Increment [0..1] dauble
was | [€] Record3 [t..1] Record3Tvpe [8] Axes [1..1] AxesType [8] Rotation [0..1] RotationType [e] Offset [0..1] double
[8] Record4 [1..1] Record4Type
[e] vendorspecific [0..*] string | [&] Recard2Type [E] InstrumentType [E] RotationType
[e] Date [1..1] dateTime [8] Manufacturer [1..1] token [elr11 [1.1] RetationMatrixElementType
[8] Creator [0..1] token [&] Madel token [B]r12 [1..1] RatationMatrixElementType
[€] Instrument [1..1] InstrumentType [8] Serial taken [elr13 [1.1] RatationMatrixElementType
= [e] CalibrationDake [1..1] dakeTime [&] wersian kaken [e]r21 [1..1] RotationMatrixElementType
[€] ProbingSystem  [1..1] ProbingSystemType sest[€] rz2 [1..1] RotationMatrizElement Type
[€] Comment [0..1] string (%] ProbingystemType [l r23 [1..1] RetationMatrixElementType
[&] Type [1..1] {TypsTvpe) [&]r31 [1..1] RaotationMatrixElement Type
= [€] Identification [1..1] token [8] r32 [1..1] RetationMatrixElement Type
[8]r33 [1..1] RotationMatrixElement Type
Record3Type MatrixDimensionType
_ &l MatrixDimension [1..1] MatrixDimensionType [8] Sizet? [1..1] unsignedLong
+ [e] ListDimension  [1..1] unsignedLong we - [€] Size¥ [1..1] unsignedLong
= . [€] DataLink. [1..1] DatalinkType [] Sizez [1..1] wnsignedlang
{-_» [8] DiataList [1..1] DatalistType
DatalinkType
Record4Type [] PointDatalink [1..1] string
ceal 8] ChecksumFile [1..1] string [€] MDSChecksumPaintData  [1..1] hexBinary
- [#] validPainksLink [1..1] string
- [€] MDSChecksumalidPaoints [1..1] hexBinary
DatalistType
ses €] Datum [1..*] (DatumType)
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ISO 5436-2 XML-Format onenGPS®
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Record Organisation

Ia| 2ecord: Twpe
ISC‘SI‘*SE‘—ET?F‘E [E] Revisian [1..1] trken
E F!.El:ljrljl [1 N 1] F!.EEEII"E”.T':."I:IE! wesl ] FeatueT=pe [1..1] {Fcat_JrcT}.rch}.rpc}
[E] Axes [1..1] Axes vpe
'e| Recard? [0,.1] RecordzType
[ Record2Type
pes E Record3 [1-'1] RE':DF':IST':"'F'E‘ [€] Date [1.1] dateTine
(] Record4 [1..1] Record4Type (&) Creatar L0 1 token
[&] Irstriment [1.1] ImstrumentType
IEI Vendorspecific  [0,.%] skring €] CalibrationDate [1. 17 dateTine
| [2] ProbingSysten [1. 1] ProbingSystenType
[B] _ommrent [U. 1] strng

 Recordl: Coordinate System

e Record2: Meta information

ReLur d3 Ty
i ReC (0] rd 3 3 D' Data . [e] MatrizDimension [1..17 MatrixDinensionTypz
o [#] ListDimersion [1..10 unsignedlong
* Record4: Checksum o [ ostalik [1..4] DatalinkType
T[] Datalist [L..10 CatallstType

* VendorSpecific: Extension hook

d
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[2] checkeumFile [1..1]




|ISO 5436-2 XML-Format

Record 1. Coordinate System

Recardl Type

Revision

FeatureType [1..
1.,

Axes

1.,

1]
1]
1]

token
(FeatureTypeType)
AxesTvpe

» File Format Revision
» Feature Type (3D-surface or 2D-profile)
» Coordinate system and data type definitions
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1SO 5436-2 XML-Format open
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Record 1. Coordinate System

AxesTvpe BxisDescriptionType
[e] Cx [1..1] AxisDescriptionType [e] &xisType [1..1] (AxisTypeType)
[e] CY [1..1] AxisDescriptionType [e] DataType [0..1] (DataTypeType)
[e] CZ [1..1] AxisDescriptionType - [e] Increment [0..1] double
|e] Rokation [0..1] RotationType (] Offset [0..1] double
 Definition of coordinate axes RotationType
[8] r11 [1..1] RatationMatrizElementType
* TypE: [e] riz [1..1] RatationMatrizElementType
i ncremen tal /ab SO l ute [e] r13 [1..1] RaotationMatrizElementType

[e] r21 [1..1] RatationMatrizElementType
[e] r22 [1..1] RaotationMatrizElementType

e Data type: Int/Float

e Increment [e] r23 [1..1] RotationMatrixElementType
[e] r31 [1..1] RatationMatrizElementType
° OffS et [e] r32 [1..1] RaotationMatrizElementType

[e] r33 [1..1] RotationMatrixElementType

e Spatial rotation matrix
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ISO 5436-2 XML-Format: onenGPS®
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Record 2: Meta Information

RecordzType InstrumentType

[e] Date [1..1] dateTime [e] Manufackurer [1..1] token
(] Creatar [0..1] token (2] Madel boken
(] Instrument [1..1] InstrumentType B (] Serial token
[e] CalibrationDate [1..1] dateTime (] Yersion token
[e] ProbingSystem  [1..1] ProbingSystemType

[&] Comment [0,.1] string ProbingaystemType

(8] Type [1..1] (TypeType)

[e] Identification [1..1] token

» Date of Measurement or creation
» Creator

» Instrument type and identificaiton
» Calibration information
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Record 3: 3D-Data

Record3Type MatrizDimensionType
_—[8] MatrixDimension [1..1] MatrixDimensionType (8] Sizex [1..1] unsignedLong
+' [e] ListDimension  [1..1] unsignedLong ses—[€] Size¥ [1..1] unsignedLong
_ —[&] Dakalink [1..1] DatalinkType [e] SizeZ [1..1] unsignedLong
.t‘.‘ [8] DrakaLisk [1..1] DatalistType
DataLlinkType
[e] PointDataLink [1..1] string
[e] MDSChecksumPaintData  [1..1] hexBinary
[&] walidPointsLink. [1..1] string
) Flexible Data Representation “ [e] MDSChecksumvalidPainks [1..1] hexBinary
» Data in Matrix or List Organisation . O
» Multilayer systems possible - [&] Datum [L..*] (DatmType)

» Binary Storage of Mass Data
» MD5-Checksums
» Validity Information for each Point
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|ISO 5436-2 XML-Format

Record4 / Extensions

1505436 2Tvpe

|&| Recardl
'&| Recardz
le| Record3
le| Recardd
'&| Yendorspecific

[1..
[0..
[1..

[1..
(o,

1]
1]
1]
1]

]

Recordl Type
RecordzType
RecordaType
Record4 Type

skring

» Record4: Checksum
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» VendorSpecific: Extension hook for all vendor specific details
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Outlook

» Implementation close to finish
» Alpha-testing in progress
» Beta-Release scheduled for March

» Test use planed by
NanoFocus and Alicona in May 2008
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