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This is bmlab, a Python library for Brillouin microscopy data analysis. This is the documentation of bmlab version
v0.8.0.post8.

CONTENTS: 1
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CHAPTER

ONE

GETTING STARTED

1.1 Installation

To install bmlab, use one of the following methods:

• from PyPI: pip install bmlab

• from sources: pip install .

1.2 Basic usage

import pathlib

from bmlab.controllers import Controller
from bmlab.models import Orientation
from bmlab.models.setup import AVAILABLE_SETUPS

filepath = pathlib.Path(__file__).parent.parent / 'tests' / 'data' / 'Water.h5'
setup = AVAILABLE_SETUPS[0]
orientation = Orientation(rotation=1, reflection={

'vertically': False, 'horizontally': False
})

# Frequency ranges to evaluate in Hz
brillouin_regions = [(4.0e9, 6.0e9), (9.0e9, 11.0e9)]
rayleigh_regions = [(-2.0e9, 2.0e9), (13.0e9, 17.0e9)]

# The number of Brillouin peaks to fit. Can be set to 2
# for samples where contributions to the Brillouin shift
# from different materials are expected in the same focal
# volume, e.g. droplets.
nr_brillouin_peaks = 1

# Bounds for the multi-peak fit, only considered for nr_brillouin_peaks = 2.
# Possible options: 'min', 'max', '-inf', 'inf' or number in GHz.
multi_peak_bounds = [

['min', 5.0],
[5.5, 'inf']

]
(continues on next page)
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(continued from previous page)

# This condition is necessary due to
# bmlab using multiprocessing!
if __name__ == '__main__':

session = Controller().evaluate(
filepath,
setup,
orientation,
brillouin_regions,
rayleigh_regions,
nr_brillouin_peaks,
multi_peak_bounds

)
session.save()

1.3 Citing bmlab

If you use bmlab in a scientific publication, please cite it with:

bmlab developers (2022), bmlab version X.X.X: Python library for the post-measurement analysis of Bril-
louin microscopy data sets [Software]. Available at https://github.com/BrillouinMicroscopy/bmlab.

4 Chapter 1. Getting started
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CHAPTER

TWO

CODE REFERENCE

class bmlab.file.BrillouinFile(path)
Load a HDF file with Brillouin microscopy data.

Parameters path (Path ) – path of the file to load

Raises OSError – when trying to open non-existing or bad file

get_repetition(repetition_key, mode='Brillouin')
Get a repetition from the data file based on given key.

Parameters

• repetition_key (str) – key to identify the repetition in the Brillouin group

• mode (str) – the mode to look at

Returns out – the repetition

Return type Repetition

repetition_count(mode='Brillouin')
Get the number of repetitions in the data file.

Returns out – Number of repetitions in the data file

Return type int

repetition_keys(mode='Brillouin')
Returns list of keys for the various repetitions in the file.

Returns out

Return type list of str

class bmlab.file.Repetition(repetition_group, file)
Creates a repetition from the corresponding group of a HDF file.

Parameters repetition_group (HDF group) – The HDF group representing a Repetition. Con-
sists of payload, calibration and background.

class bmlab.file.Payload(payload_group, repetition)
Creates a payload representation from the corresponding group of a HDF file.

Parameters payload_group (HDF group) – The payload of a repetition, basically a set of images

class bmlab.file.Calibration(payload_group, repetition)
Creates a calibration representation from the corresponding group of a HDF file.

Parameters payload_group (HDF group) – Calibration data of a repetition from an HDF file.
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Module for interacting with files containing Brillouin microscopy data.

NOTE: Ideally, the users of bmlab should not have to know about the file format in which the data are stored. So, if
possible, do not expose HDF objects to the outside (like BMicro).

exception bmlab.file.BadFileException

6 Chapter 2. Code reference



CHAPTER

THREE

DEVELOPMENT

For the general workflow, please refer to the BMicro docs.

3.1 Tests

We try to adhere to test-driven development. Please always write test functions for your code. Please make sure the
pytest package is installed:

pip install pytest

You can run all tests via:

py.test tests

3.2 Making a new release

The release process of bmlab is completely automated. All you need to know is that you have to create an incremental
tag on the main branch:

git tag -a "0.1.3"
# or (if you have set up PGP)
git tag -s "0.1.3"
# and finally
git push --tags

For more information on how automatic deployment to PyPI works, please read on.

3.3 Continuous integration

The following things are automated:

• pytest and flake8 on Linux, macOS, and Windows via GitHub Actions: https://github.com/BrillouinMicroscopy/
bmlab/actions?query=workflow%3AChecks

You should always check that all checks pass before you merge a pull request (A green state on your local machine
does not mean a global green state).
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• automatic deployment to PyPI on tag creation via GitHub Actions: https://github.com/BrillouinMicroscopy/
bmlab/actions?query=workflow%3A%22Release+to+PyPI%22

Paul Müller created the bmlab package on PyPI and gave the user ci_bm permission to upload new releases. The
password for this user is an organization secret.

• documentation is built automatically (for all tags and for the latest commit to the main branch) on readthedocs:
https://readthedocs.org/projects/bmlab/builds/

• coverage statistics are done with codecov: https://codecov.io/gh/BrillouinMicroscopy/bmlab

Please try stay above 90% coverage.

Badges for all of these CI tasks are in the main README.rst file.

8 Chapter 3. Development
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CHAPTER

FOUR

CHANGELOG

List of changes in-between bmlab releases.

9
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4.1 version ## 0.7.0 - 2022-09-28

4.2 version

4.3 version ### Added

4.4 version - Implement 4-peak fitting #167

4.5 version

4.6 version ## 0.6.1 - 2022-09-16

4.7 version

4.8 version ### Fixed

4.9 version - Fix get_frequencies_by_time #165

4.10 version - Fix evaluating files without calibration #166

4.11 version

4.12 version ## 0.6.0 - 2022-09-14

4.13 version

4.14 version ### Added

4.15 version - Implement exporting 3D data #162

4.16 version

4.17 version ### Changed

4.18 version - Fit Brillouin spectrum on frequency axis #158

4.19 version

4.20 version ### Fixed

4.21 version - Fix parameter label in csv files #163

4.22 version

4.23 version ## 0.5.1 - 2022-09-02

4.24 version

4.25 version ### Fixed

4.26 version - Correctly initialize setup on new file load #156

4.27 version

4.28 version ## 0.5.0 - 2022-09-02

4.29 version

4.30 version ### Added

4.31 version - Also store Rayleigh peak shift #153

4.32 version - Write scale bar to Brillouin Tiff file #154 #155

4.33 version

4.34 version ## 0.4.0 - 2022-08-29

4.35 version

4.36 version ### Added

4.37 version - Allow to specify calibration temperature #143

4.38 version - Export all peaks from multi-peak fits #146

4.39 version - Also store peak fit offsets #150 #151

4.40 version - Allow to get fits #152

4.41 version

4.42 version ### Changed

4.43 version - Update scipy #142

4.44 version

4.45 version ### Fixed

4.46 version - Handle indices as int when getting key #144

4.47 version - Fix exporting fluorescence w/o scale calibration #145

4.48 version - Don’t overwrite bounds when setting peak number #148

4.49 version - Don’t fail to set regions w/o calibration #149

4.50 version

4.51 version ## 0.3.0 - 2022-08-17

4.52 version

4.53 version ### Added

4.54 version - Allow to export all Brillouin parameters acquired #141

4.55 version

4.56 version ### Fixed

4.57 version - Align export parameter names with rest of library #140

4.58 version

4.59 version ## 0.2.4 - 2022-08-12

4.60 version

4.61 version ### Fixed

4.62 version - Don’t fail on empty arc #138

4.63 version - Fix issues with flake8 v5, lock scipy version #139

4.64 version

4.65 version ## 0.2.3 - 2022-07-01

4.66 version

4.67 version ### Fixed

4.68 version - Fix exporting on macOS #135

4.69 version - Resolve paths to ensure proper folder handling #137

4.70 version - Minor cleanup of test_serializer.py #136

4.71 version

4.72 version ## 0.2.2 - 2022-06-29

4.73 version

4.74 version ### Fixed

4.75 version - Explicitly import pdfpages to solve pyinstaller issue
#134

4.76 version

4.77 version ## 0.2.1 - 2022-06-28

4.78 version

4.79 version Re-release to trigger PyPi upload. No changes to 0.2.0.

4.80 version

4.81 version ## 0.2.0 - 2022-06-27

4.82 version

4.83 version ### Added

4.84 version - Implement exporting Brillouin and fluorescence maps
as images #116

4.85 version - Implement exporting Brillouin data as CSV file #131

4.86 version - Implement retrieving fluorescence images #115

4.87 version - Compensate drift by shifting evaluate regions #114

4.88 version - Allow to get image binning #123 and binning factor #124

4.89 version

4.90 version ### Changed

4.91 version - Evaluate in the temporal order of acquisition #113

4.92 version - Reduce code duplication #112

4.93 version - Optimize calculation of get_arc_from_circle_phis #125

4.94 version - Account for binning when extracting #127

4.95 version - Allow to set all points at once when extracting #129

4.96 version - Only update the positions for the given key #130

4.97 version

4.98 version ### Fixed

4.99 version - Improve the spectra extraction #120 #132

4.100 version - Ensure discretize_arc returns arc within image #121

4.101 version - Only use linear frequency interpolation #122

4.102 version - Don’t crash finding all points on empty calibrations
#128

4.103 version - Don’t crash evaluation when no spectra is returned
#133

4.104 version

4.105 version ## 0.1.10 - 2022-05-12

4.106 version

4.107 version ### Changed

4.108 version - Raise proper exceptions if source or session files are
lacking #106 #111

4.109 version - Improve exact circle calculation #108

4.110 version

4.111 version ### Fixed

4.112 version - Don’t fail hard for invalid circle fits #107

4.113 version - Don’t crash when changing number peaks during eval-
uation #109

4.114 version - Don’t fail hard for aborted measurements #110

4.115 version

4.116 version ## 0.1.9 - 2022-05-06

4.117 version

4.118 version ### Fixed

4.119 version - Don’t fail hard for values outside interpolation range
#104

4.120 version - Fix calculating and handling bounds #105

4.121 version

4.122 version ## 0.1.8 - 2022-05-03

4.123 version

4.124 version ### Added

4.125 version - Support multi-peak fitting for measurement data #99
#102

4.126 version - Adjust evaluation model to store multi-peak fit results
#96

4.127 version - Implement getting correct multi-peak fit data #97

4.128 version - Add an example script for exporting 2D data #101

4.129 version

4.130 version ### Changed

4.131 version - Interpolate to find index for given frequency #100

4.132 version - Improve the calibration peak finding #103

4.133 version

4.134 version ## 0.1.7 - 2022-04-22

4.135 version

4.136 version ### Added

4.137 version - Allow to set calibration frequencies #87

4.138 version - Add functions to get image count #92

4.139 version - Allow to sort calibration keys by time #93

4.140 version - Add function to get expected calibration frequencies
#95

4.141 version

4.142 version ### Changed

4.143 version - Adjust required peak height to signal level #86

4.144 version

4.145 version ### Fixed

4.146 version - Delete VIPA params when clearing calibration #88

4.147 version - Fix issue when only one calibration sample is used
#89

4.148 version - Only clear correct fit, add test for FitSet #94

4.149 version

4.150 version ## 0.1.6 - 2022-04-11

4.151 version

4.152 version ### Fixed

4.153 version - Better handle broken eval data files #85

4.154 version

4.155 version ## 0.1.5 - 2022-04-11

4.156 version

4.157 version ### Fixed

4.158 version - Don’t fail on empty repetitions #84

4.159 version

4.160 version ## 0.1.4 - 2022-03-22

4.161 version

4.162 version ### Fixed

4.163 version - Bring back multiprocessing support #82

4.164 version

4.165 version ## 0.1.3 - 2022-03-21

4.166 version

4.167 version ### Fixed

4.168 version - Improve circle fit for points on straight line #80

4.169 version - Remove multiprocessing support for now #81

4.170 version

4.171 version ## 0.1.2 - 2022-03-15

4.172 version

4.173 version ### Fixed

4.174 version - Maintain order or parameter keys #78

4.175 version

4.176 version ## 0.1.1 - 2022-03-15

4.177 version

4.178 version ### Added

4.179 version - Provide session files for source files #74

4.180 version

4.181 version ### Fixed

4.182 version - Ensure we always get the expected data shape #75

4.183 version

4.184 version ## 0.1.0 - 2022-03-14

4.185 version

4.186 version ### Added

4.187 version - Implement getting results maps #70

4.188 version - Save bmlab version in session file #71

4.189 version - Allow to open session files directly #72

4.190 version

4.191 version ## 0.0.13 - 2022-02-21

4.192 version

4.193 version ### Fixed

4.194 version - Fix lorentz fit for special case #68

4.195 version

4.196 version ## 0.0.12 - 2022-02-16

4.197 version

4.198 version ### Added

4.199 version - Add example for standalone evaluation #61

4.200 version - Allow finding peaks in extraction view for all calibra-
tions #65

4.201 version - Allow to rotate the image by negative number #67

4.202 version

4.203 version ### Changed

4.204 version - Improve the peak finding for calibration spectra #63

4.205 version - Code cleanup #66

4.206 version

4.207 version ### Fixed

4.208 version - Correctly close and join mp pool #60

4.209 version - Fix switched Rayleigh and Brillouin regions in test #62

4.210 version

4.211 version ## 0.0.11 - 2022-02-01

4.212 version

4.213 version ### Added

4.214 version - Implement peak finding for calibration spectra #56

4.215 version - Allow to add regions by frequency #59

4.216 version

4.217 version ### Changed

4.218 version - Don’t show runtime warning for fitting #54

4.219 version - Calculate derived values during evaluation #55

4.220 version - Bundle auto evaluation in a general controller #58

4.221 version - Code cleanup #52 #57

4.222 version

4.223 version ### Fixed

4.224 version - Correct bmlab citation hint #51

4.225 version - Don’t fail when not enough peaks for frequency axis
#53

4.226 version

4.227 version ## 0.0.4

4.228 version

4.229 version - setup: use “pytest” command instead of deprecated
“setup.py test”

4.230 version - get metadata from HDF file

4.231 version - set image orientation

4.232 version

4.233 version ## 0.0.3

4.234 version

4.235 version - testing connection with BMicro

4.236 version

4.237 version ## 0.0.2

4.238 version

4.239 version - CI test release

4.240 version

4.241 version ## 0.0.1

4.242 version

4.243 version - dummy release

4.244 version

4.1. version ## 0.7.0 - 2022-09-28 11



bmlab Documentation, Release v0.8.0.post8

12 Chapter 4. Changelog



CHAPTER

FIVE

BILBLIOGRAPHY

13



bmlab Documentation, Release v0.8.0.post8

14 Chapter 5. Bilbliography



CHAPTER

SIX

INDICES AND TABLES

• genindex

• modindex

• search

15



bmlab Documentation, Release v0.8.0.post8

16 Chapter 6. Indices and tables



PYTHON MODULE INDEX

b
bmlab.file, 6

17



bmlab Documentation, Release v0.8.0.post8

18 Python Module Index



INDEX

B
BadFileException, 6
bmlab.file
module, 6

BrillouinFile (class in bmlab.file), 5

C
Calibration (class in bmlab.file), 5

G
get_repetition() (bmlab.file.BrillouinFile method), 5

M
module

bmlab.file, 6

P
Payload (class in bmlab.file), 5

R
Repetition (class in bmlab.file), 5
repetition_count() (bmlab.file.BrillouinFile

method), 5
repetition_keys() (bmlab.file.BrillouinFile method),

5

19


	Getting started
	Installation
	Basic usage
	Citing bmlab

	Code reference
	Development
	Tests
	Making a new release
	Continuous integration

	Changelog
	version ## 0.7.0 - 2022-09-28
	version
	version ### Added
	version - Implement 4-peak fitting #167
	version
	version ## 0.6.1 - 2022-09-16
	version
	version ### Fixed
	version - Fix get_frequencies_by_time #165
	version - Fix evaluating files without calibration #166
	version
	version ## 0.6.0 - 2022-09-14
	version
	version ### Added
	version - Implement exporting 3D data #162
	version
	version ### Changed
	version - Fit Brillouin spectrum on frequency axis #158
	version
	version ### Fixed
	version - Fix parameter label in csv files #163
	version
	version ## 0.5.1 - 2022-09-02
	version
	version ### Fixed
	version - Correctly initialize setup on new file load #156
	version
	version ## 0.5.0 - 2022-09-02
	version
	version ### Added
	version - Also store Rayleigh peak shift #153
	version - Write scale bar to Brillouin Tiff file #154 #155
	version
	version ## 0.4.0 - 2022-08-29
	version
	version ### Added
	version - Allow to specify calibration temperature #143
	version - Export all peaks from multi-peak fits #146
	version - Also store peak fit offsets #150 #151
	version - Allow to get fits #152
	version
	version ### Changed
	version - Update scipy #142
	version
	version ### Fixed
	version - Handle indices as int when getting key #144
	version - Fix exporting fluorescence w/o scale calibration #145
	version - Don’t overwrite bounds when setting peak number #148
	version - Don’t fail to set regions w/o calibration #149
	version
	version ## 0.3.0 - 2022-08-17
	version
	version ### Added
	version - Allow to export all Brillouin parameters acquired #141
	version
	version ### Fixed
	version - Align export parameter names with rest of library #140
	version
	version ## 0.2.4 - 2022-08-12
	version
	version ### Fixed
	version - Don’t fail on empty arc #138
	version - Fix issues with flake8 v5, lock scipy version #139
	version
	version ## 0.2.3 - 2022-07-01
	version
	version ### Fixed
	version - Fix exporting on macOS #135
	version - Resolve paths to ensure proper folder handling #137
	version - Minor cleanup of test_serializer.py #136
	version
	version ## 0.2.2 - 2022-06-29
	version
	version ### Fixed
	version - Explicitly import pdfpages to solve pyinstaller issue #134
	version
	version ## 0.2.1 - 2022-06-28
	version
	version Re-release to trigger PyPi upload. No changes to 0.2.0.
	version
	version ## 0.2.0 - 2022-06-27
	version
	version ### Added
	version - Implement exporting Brillouin and fluorescence maps as images #116
	version - Implement exporting Brillouin data as CSV file #131
	version - Implement retrieving fluorescence images #115
	version - Compensate drift by shifting evaluate regions #114
	version - Allow to get image binning #123 and binning factor #124
	version
	version ### Changed
	version - Evaluate in the temporal order of acquisition #113
	version - Reduce code duplication #112
	version - Optimize calculation of get_arc_from_circle_phis #125
	version - Account for binning when extracting #127
	version - Allow to set all points at once when extracting #129
	version - Only update the positions for the given key #130
	version
	version ### Fixed
	version - Improve the spectra extraction #120 #132
	version - Ensure discretize_arc returns arc within image #121
	version - Only use linear frequency interpolation #122
	version - Don’t crash finding all points on empty calibrations #128
	version - Don’t crash evaluation when no spectra is returned #133
	version
	version ## 0.1.10 - 2022-05-12
	version
	version ### Changed
	version - Raise proper exceptions if source or session files are lacking #106 #111
	version - Improve exact circle calculation #108
	version
	version ### Fixed
	version - Don’t fail hard for invalid circle fits #107
	version - Don’t crash when changing number peaks during evaluation #109
	version - Don’t fail hard for aborted measurements #110
	version
	version ## 0.1.9 - 2022-05-06
	version
	version ### Fixed
	version - Don’t fail hard for values outside interpolation range #104
	version - Fix calculating and handling bounds #105
	version
	version ## 0.1.8 - 2022-05-03
	version
	version ### Added
	version - Support multi-peak fitting for measurement data #99 #102
	version - Adjust evaluation model to store multi-peak fit results #96
	version - Implement getting correct multi-peak fit data #97
	version - Add an example script for exporting 2D data #101
	version
	version ### Changed
	version - Interpolate to find index for given frequency #100
	version - Improve the calibration peak finding #103
	version
	version ## 0.1.7 - 2022-04-22
	version
	version ### Added
	version - Allow to set calibration frequencies #87
	version - Add functions to get image count #92
	version - Allow to sort calibration keys by time #93
	version - Add function to get expected calibration frequencies #95
	version
	version ### Changed
	version - Adjust required peak height to signal level #86
	version
	version ### Fixed
	version - Delete VIPA params when clearing calibration #88
	version - Fix issue when only one calibration sample is used #89
	version - Only clear correct fit, add test for FitSet #94
	version
	version ## 0.1.6 - 2022-04-11
	version
	version ### Fixed
	version - Better handle broken eval data files #85
	version
	version ## 0.1.5 - 2022-04-11
	version
	version ### Fixed
	version - Don’t fail on empty repetitions #84
	version
	version ## 0.1.4 - 2022-03-22
	version
	version ### Fixed
	version - Bring back multiprocessing support #82
	version
	version ## 0.1.3 - 2022-03-21
	version
	version ### Fixed
	version - Improve circle fit for points on straight line #80
	version - Remove multiprocessing support for now #81
	version
	version ## 0.1.2 - 2022-03-15
	version
	version ### Fixed
	version - Maintain order or parameter keys #78
	version
	version ## 0.1.1 - 2022-03-15
	version
	version ### Added
	version - Provide session files for source files #74
	version
	version ### Fixed
	version - Ensure we always get the expected data shape #75
	version
	version ## 0.1.0 - 2022-03-14
	version
	version ### Added
	version - Implement getting results maps #70
	version - Save bmlab version in session file #71
	version - Allow to open session files directly #72
	version
	version ## 0.0.13 - 2022-02-21
	version
	version ### Fixed
	version - Fix lorentz fit for special case #68
	version
	version ## 0.0.12 - 2022-02-16
	version
	version ### Added
	version - Add example for standalone evaluation #61
	version - Allow finding peaks in extraction view for all calibrations #65
	version - Allow to rotate the image by negative number #67
	version
	version ### Changed
	version - Improve the peak finding for calibration spectra #63
	version - Code cleanup #66
	version
	version ### Fixed
	version - Correctly close and join mp pool #60
	version - Fix switched Rayleigh and Brillouin regions in test #62
	version
	version ## 0.0.11 - 2022-02-01
	version
	version ### Added
	version - Implement peak finding for calibration spectra #56
	version - Allow to add regions by frequency #59
	version
	version ### Changed
	version - Don’t show runtime warning for fitting #54
	version - Calculate derived values during evaluation #55
	version - Bundle auto evaluation in a general controller #58
	version - Code cleanup #52 #57
	version
	version ### Fixed
	version - Correct bmlab citation hint #51
	version - Don’t fail when not enough peaks for frequency axis #53
	version
	version ## 0.0.4
	version
	version - setup: use “pytest” command instead of deprecated “setup.py test”
	version - get metadata from HDF file
	version - set image orientation
	version
	version ## 0.0.3
	version
	version - testing connection with BMicro
	version
	version ## 0.0.2
	version
	version - CI test release
	version
	version ## 0.0.1
	version
	version - dummy release
	version

	Bilbliography
	Indices and tables
	Python Module Index
	Index

