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Metrology Data Format

* OBJECTIVE

Simplifying metrology data exchange and cross-comparison by
defining a file format where all data and metadata are included

Format definition was the subject of deliverable D3.2
due date 30 /09 /2023

* Progress

Guiding concepts presented at 2 previous WP3 meetings
but not really discussed

A document was prepared and submitted to EU as D3.2
Contains provision that it has to be validated and improved from
experience
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Data management scheme

e Based on hdf5/NeXus:
- readable using common software tools at LEAPS facilities
(HDFview, h5py, nexpy)
- navigation into data conforming to NeXus standards

* Provision for including metadata to describe
- sample (including fiducial marks and drawings)
- instrument
and document data processing steps

* Assist application of FAIR data principles
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General file organisation

HDFS5 file

@ default = "measurement_1"

;

measurement_1

@ NXclass ="NXentry"
@ default = "data"
definition ="NXmetrology'

the organisation schema
the data complies to

required

data

sample

@ NXclass ="NXdata"
@ signal = "height"/"slope_x"/...
@ axes = ["X","y"] or "X"

height [ ] (real data or links)
slope_x[1]

slope_y []

X [] note1

y [1  note1

origin_x

origin_y

rotation

Note 1:
All values in a 1D array, in com-
pliance with the NeXus standard

@ NXclass ="NXsample"

name = "sample name"

description (free field)

ID (identification code, if any)

orientation = "top"/"side"/"bottom"
or "transform"

clear_aperture[ ]
drawing [ ] (text or binary data)
@ format =".svg"/".dxf"/".pdf"

substrate : NXsample_component
fiducials : NXfiducials

Jy

y

measurement_2

@ NXclass ="NXentry"
@ default =
definition ="NXmetrology"

environment

Instrument

@ NXclass ="NXenvironment'

@ NXclass ="NXinstrument"

temperature []

@ location

@ axis = "timestamp"
timestamp [ ]

optional {7

\b optional

name
configuration
date
operator
log_reference

% optional

Detector

@ NXclass ="NXdetector"

user

transform

@ NXclass ="NXuser"

@ NXclass ="NXtransformations"

name
affiliation
address

email

axisl (as described in NeXus manual)

pixel_size_x
pixel_size_y
Height [ ]

more_data

@ NXclass =

legend

HDF5 group

HDFS5 attribute

HDF5 dataset

[ 1data array




Navigating through data

HDF5 file

@ default = "measurement_1"

;

measurement_1

@ NXclass ="NXentry"
@ default = "data"
definition ="NXmetrology"

V
data
slope_data
@ NXclass ="NXdata" height _data
@ signal = "height"/"slope_x"/... @ NXclass ="NXdata"
@ axes = ["x","y"] or "x" links @ signal = "height"/"slope_x"/... @ NXclass ="NXdata"
height [ ] | @ axes = ["x","y"] or "x" @ signal = "height"/"slope_x"/...
slope_x[] » slope_x[] @axes = ['x%"y"Jor"x"
slope_y[] H———————1—> slope_y[] + height[]
x [] ‘ x [] > x[]
y [1] | y [1] 1 -y [1
derivation NXprocess detrending NXprocess
x and y specified by 1D arrays \
b LEA PS not bounds and step size
= (NeXus standard)
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Documenting data processing

topography A unique Nxprocess group, if it exists,
documents data source and treatment
@ NXclass ="NXdata" Required: one NXdata group,
@ default = "height"/"slope_x"/... containing the untreated data
S TR TR TR T n,n . It can be a link
J@axes = X YO X detrending
height [ ] 47
S [T @ NXclass ="NXprocess"
slope_y [] @ program = "detrend" primary_data
- @ fit ="sphere"/ "x cylinder"/ List to be
x [ "y cylinder"/"polynomial" | agreed @ NXclass ="NXdata"
y [l radius @ default = "height"/"slope_x"/...
Orlgln_x /S thls p/ace radius_x @ aXES = [IIXII'llle] Or IIXII
origin_y appropriate? radius_y height [ ]
rotation_angle coefficients [] (1D or 2D) slope_x[]
ROI (NXregion): sub area of slope_y[]
source data
x []
y []
origin_x
origin_y
rotation_angle
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Documenting the sample

Sample refers to the

sample
optical surface

@ NXclass ="NXsample"

name = "sample name"

description (free field)
ID (identification code, if any)

orientation = "top"/"side"/"bottom"
or "transform"

clear_aperture [ ]
drawing [ ] (text or binary data)
@ format =".svg"/".dxf"/".pdf"

substrate fiducials
@ NXclass ="NXsample_component" @ NXclass ="NXfiducials" could be std NXcollection
material FIDUCIAL_NAME [] coordinates
@ orientation ="111" @ location = description or

drawing reference

shape = "rectangular"/"circular" . B
@ marker = "cross"/"circle"/

length "pit"

width

diameter e _
drawing[ 1 canbea link

thickness
drawing[ ] canbea link

@ format = ".svg"/".dxf"/".pdf"

@ format = ".svg"/".dxf"/".pdf"
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Navigation with HDF view

HF

File Window Tools Help
Ed € @E

Recent Files |D:\Dncuments SOLEIL\Projets-recherche\LEAPS\SOLEIL _oct23\nexus\MXmetro_format_example2 nxs v| Clear Text

v (B NXmetro_format_examp ~ Object Attribute Info  General Object Info "
+ ‘@ measurement1
~ @ data . - . .
) Aftribute Creation Order: | Creation Order NOT Tracked |
) height -
& slope_x Number of aftributes = 2 Add Attribute | Delete Attribute

gilope_y Name Type Array Size Value[50](...)

By target String, length = variabl...  Scalar measurement1/detrended_height/height
- @ detrended_height unit String, length = variabl...  Scalar meter

) height
~ ‘@ process
24 ROI
A data
date
& radius_x
3 radius_y
& rotation
B x
By
+ @ detrended_slopes
~ @ process
24 data
date
i slope_x
& slope_ vy
Hx
By
~ ‘@ instrument
24 detector
~ ‘@ raw_data
& height
8 height_mask
B x
By

.LEAPS T | |8
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Navigation with SilX viewer

[EETRTE —— S S — S —— P — S P

| &
o 12 D:/Documents SOLEIL/Projets-recherche/LEAPS/SOLEIL_oct23/nexus/MxXmetro_format_example2.nxs::/measurementl/raw_dat
Name Description Type ~
| ~y @ 1D data floats4 (4 X7 @ Y| @ i, & E . v %
' v instrument NXinstrumer
| 2.00e-08
v W detector NXdetector /measurementl/raw_data/height 208
= pixel_size_x W) 5.1519e-05 floatb4 I
= pixel_size_y W) 5.1519e-05 floate4
v raw_data MNXdata —200
B height ) Compressed 2D data floated
B height_mask ) Compressed 2D data bool 0
~ X & 1D data float64 =%
~ Y W) 1D data floate4 500
v sample NXsample
« drawing W) "<?xml version=\"1.0\" e... string . 400 [
v fiducials MNXfiducials 173 —
~ C1 &) [0.005 -0.015] floate4
~ C2 @ [0.0699912 -0.0150515]  float64 600
~ (3 &) [0.0700427 0.0150098] floate4
~ C4 &) [0.0375085 0.0150871] floate4 800 =08 T
~ C5 &) [0.00505152 0.0150613] floate4
~ P1 &) [-0.00375823 0.00019810... floate4 1000 w208
~ P2 @ [0.0763023 9.5067e-05]  floath4 0 200 400 600 800 1000 1200 1400 1600
~+ Pci W) [-0.00247025 9.5067e-05] floate4 X jzjg
~ P2 @ [0.0775903 -7.971e-06] floatbd ~4.00e-08
R X: 180.4844 ¥: 931.5141 Data: - Dims: 1737x648
i 2 Axis selection
be b | | ¥ Dimension 0 |y =
Name Dataset Type Shape Dimension 1 |x
B LEAPS 5 NXData #1
INNOVATION 8 HDF5 Fs curve [Jimage B Raw




Navigation with myHDF5 (added after the presentation)

https://myhdf5.hdfgroup.org/

11@ T5 : 'O measurement1 > data > height | Display Inspect | £2 D Feedback

B NXmetro_format_example2.... 88 Matrix ~ Ar Line  [I) Heatmap Commmmm > 2 Infeno [E - A Invert

v measurement1 (3 n 388 1456 height

v data @3 x DO | D1

6.555e-9
® Open HDF5 °

® Help € height
€ slope_x

! y|Do | D1

€ slope_y
: X
Opened files ~
Sy
> detrended_height (3D
> detrended_slopes (@

3 NXmetro_format_example2.n...

> instrument
v raw_data @
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https://myhdf5.hdfgroup.org/
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Pending questions

* Do we need to define specific classes (NXfiducials, NXtopography)
or rely on standardized ones (NXcollection, NXdata)?

* Where to place measurement frame / sample frame
transform information?

Example file available at: https://drive2.demo.renater.fr/index.php/s/zPEFSqQ9DwWSMKZHC
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https://drive2.demo.renater.fr/index.php/s/zPEFSq9DwSMKZHC
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