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Motivation: Health impact of allergenic

pollen. - e
Objective: Investigate allergenic pollen in

Betula pollen grain  Pine pollen grain

a real time over an urban continental
site.

Innovation: open-source (free) and
flexible algorithm that allows to
Investigate, train and predict pollen taxa.

Photo provided by
Zuzanna Rykowska
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= Atmospheric
dynamics

= Optical
properties

= Microphysical
properties

Seminar, 14 March 2025, W\ 5120
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Pollen type:

96. Fraxinus 911.
7. Juglans Q12.

Q :
10. Pinus nigra Q

?8. Lolium perenne 13.
9

Morus @14.

Best model identification

Platanus
Populus alba

Quercus

2999

Taxus

Plants surrounding INOE, collected by Boldeanu M.

4 data filtration types selection

Alnus
2. Arrhenatherum
3. Broussonetia
4. Corylus
5. Dactylus
1. Raw data
2. Basiccleanup
3. One common filter
4.

Pollen types divided into filtration groups

Same architecture for all models

Seminar, 14 March 2025, Warsaw University, Warsaw
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F. spectra — average and boundaries
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Comparison of:

1. Precision and recall vs threshold

6. Confusion matrix
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Comparison of:

1. Precision and recall vs threshold

6. Confusion matrix
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Model identification

T, — true positived
T,, — true negatives
E, — false positives
E, — false negatives

N — samples count
p, — threshold

f (po, precission, recall)

.. T
prec15510n = Tp n Fn
Vi Ty
reca =
T, + F,

Seminar, 14 March 2025, Warsaw University, Warsaw
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# UNIVERSITY | INSTITUTE Model identification

T; — true label
p; — predicted label

Comparison of: f(pl,Tp)

1. Precision and recall vs threshold

6. Confusion matrix

Seminar, 14 March 2025, Warsaw University, Warsaw
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Precision and recall vs threshold

Precision and recall - raw data (grey) vs common filtered data (coloured)
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‘ ‘ | Particle size histogram for training data —common filter
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‘ ‘ I Particle size histogram with Fraxinus and Taxus for training data
—common filter
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Histogram — particle size

Particle size histogram for all pollen types for training data — common filter
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One week of measurements comparison: 2022-05-10 - 2022-05-17

Case study

Raw data
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Case study
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‘ ‘ I One week of measurements comparison: 2022-05-10 - 2022-05-17

Common filter
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* Ready to use tool for: ~7klines of code
* Data filtering and inspecting - DataViewer
* Training and validating models - ModelBuilder
* Mapping results - ModelRunner
* Visualising results - PredictionsMapper

* Ability to run in near real-time and map historical data

Seminar, 14 March 2025, Warsaw University, Warsaw
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User Interface (Ul)

* User friendly - Config files

\ Logging Sometimes coding is

* As small coding as possible on the end user neeEsaly

Ability to easily add a

Sometimes its easier to
new features

do something via code

* Scalability —__

Large files processing

Checkpoints

. Adaptability‘/

Ability to process data from
different instruments

Seminar, 14 March 2025, Warsaw University, Warsaw
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User Interface

My App

=1E3

Model runner [

Predictions mapper

Directories to predict

modelRunnerftypes/May

Model path:

modelBuilderjcommon_filter3.h5

Pollen types (3
Alnus |~ Add |

ArrhinateRum
Brussonetta
Corylus
Dactylus

Fraxinus
Juglans
LolliumPerene -

Filename regex date: |\d{4}\d{2}\d{2}\d{2}\d{2} | @

Filename regex date mapping: |%‘|’%m%d%H%M | @

Batch size: |100 | ®
V| Add batch info (@

| Combine into one file @ |common _filter3 | A
Info threshold: 0.8 | @
Save directory: | meodelRunnerfout/new_filter_presentation/common_filter3 |

My App [=1E]x

Model runner | | Predictions mapper |

File to process: bdelRunner{out{new_ﬁlter J:oresentation;common_ﬁlterftr_()_common_ﬁlter.{

Timestamp column name: |Ijmestamp | @
Days |1 |
Hours |CI |
¥ 5plit by timestamp (@
Minutes |0 |
Seconds |0 |
Threshold: |0.4 | ®
‘@ Show all ) show only one type 1 Exclude types
Save directory: | predictionsMapper/out/new_filter_presentation/common_filter_may |

| Run

Seminar, 14 March 2025, Warsaw University, Warsaw
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| My App =1

Model runner Predictions mapper

File to process: pdelRunnerfout/new_filter_presentation/commeon_filter/tr_0_common_filter.

Timestamp column name: |timestamp @
Days (1
Hours |0
¥| split by timestamp )
Minutes |0
Seconds 0
Threshold: 0.4 @)
& Show all Show only cne type Exclude types
Save directory: predictionsMapperfout/new_filter_presentation/common_filter_may

Run

Seminar, 14 March 2025, Warsaw University, Warsaw
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INFO | Logging in: '/home/tomcz/PollenTypinglisl/Rapid-E/resources/modelBuilder/logs/28256313.

INFO | Python version="3.11.4 {main, Jul 5 2823, 13:45:81) [GCC 11.2.8]'. (Implemented in 3.11.4)
INFO | Current Python interpreter path: '/home/tomcz/miniconda3/bin/python’

INFO | Configs cache on save is NOT invalidated

INFO | NumExpr defaulting to 16 threads.

INFO | Tensorflow version="2.12.1". (Implemented in 2.12.1)

INFO | is_ppu available: [PhysicalDevice(name="/physical device:GPU:8", device_type="GPU")]

22:43:82,73. INFO | is_built with_cuda=True

2:43: INFO | Cached pollen types file found. Retrieving. Filename='/home/tomcz/PollenTypingWsl/Rapid-E/resources/modelBuilder/cache/supervised/new filter thes
is/multiple filters5eee.h5’

2025-93-13 22:43:38,784 | INFO | Test file found. Retrieveing. File=/home/tomcz/PollenTypingWsl/Rapid-E/resources/modelBuilder/cache/supervised/new filter thesis/raw data test mo

INFO | Filtering test samples from the dataset, ones that does not fit restrictions.

INFO | Filtered samples count=8694/11922

INFO | Veryfying test set leaks skipped. To turn it on set ‘veryfi test set leaks' flag to "true’

WARNING | Training not run due to proeprty ‘run_training: false’'. Change it to "true' to process with the training.

INFO | Loading model from path: /home/tomcz/PollenTypingWsl/Rapid-E/resources/modelBuilder/multiple filters5eee model.hS

~ I resources

» I dataViewer

~ [l modelBuilder
> Il cache

~ & logs

Seminar, 14 March 2025, Warsaw University, Warsaw
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I

~ src src.common . tensorflow

~ Il common
» I rawData

> I tensorflow get models(
fe _init_. models: list[tf.keras.Sequeptia
e _init__py ] list[tf.k ial
% Consts.py learningModels Config() fet(ModelBuilderConfig). learnin
> B dataViewer logging.getlogger().infg {learnin

e InputModelNames . SPECTRUM learningModels
~ I modelBuilder model_spectrum - tf.keras.Sequential([
> Im _pycache tf. layers.Input (32.8,1), InputModelNames . SPECTRUM
> Il confusionMatrix tf. layers.Reshape( (32, 8)),
> MW datasetHandler tf. layers.ConviD 32, (4),
o [ [ee tf. layers.MaxPoollD .
tf. layers.ConvlD 32, (4),
> M _pycache_ tf. layers.MaxPoollD
> I models E layers.Flatten
% _init_py tf. layers.Dense( 1824,
% KerasinputModelsCombiner.py tf. layers.Dropout(.1),

%% KerasTrainer.py tf. layers.Dense(512,
tf. layers.BatchNormalization

e KerasUnsupervisedTrainer.py

e KerasVerifier.py

> Im models 1s.append(model_spectrum

Seminar, 14 March 2025, V\/';:\'r's_a\;v University, Warsaw
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Running model multlp__ Fllhers _model.h5 ) )

Particles _dertlflec tr 8.8= 541“?, identified tr

All files for da '—25225425 were processed. Date will be skipped

All files for date=20228427 were processed. Date will be skipped

All files for date=28220428 were processed. Date will be skipped

All files for date=28228429 were processed. Date will be skipped

Files to process count=24978

Processing date = 1/35

Processing date = 2/35

Processing date = 3/3

3'::&:5;'; date = 4/3

Particles: identified tr 8.8=64278, identified tr 8=736531, total=2177513356

Processed files 1t=3/24978
Particles _dertlflec _tr 8.8=64280, id
Processed files count=8/24978

Particles _dertlflec _tr_8.8=64280, id
rocessed o5 t=11/24878

ntified tr 8=736647, total=21775%13577

]
1]

3]

ntified tr 8=736754, total=21775139@5

Seminar, 14 March 2025, Warsaw University, Warsaw
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* Current status:
* ModelRunner and PredictionsMapper - fully independent
* DataViewer and ModelBuilder — partially independent — requires some
adaptations
* Ability to read:
* Plair binary files — raw data files from instrument
* .json files

Seminar, 14 March 2025, Warsaw University, Warsaw
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A

: ‘ |

/modelRunner/out/new_filter_presentation/common_filter/tr_0_common_filter.csv

mm Alnus

B ArrhinateRum

m Brussonetta
Corylus
Dactylus

EEm Fraxinus

mm Juglans

I LolliumPerene
Morus

Bl PinusNigra

Bmm Platanus
PopulusAlba

Bmm Quercus
Taxus

50

30 40

20

10
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* Promising results — validation required

* Ready to use tool for:
* Data filtering and inspecting
* Training models
* Validating models
* Mapping results
* Visualising results

* Ability to run in near real-time and map historical data

Seminar, 14 March 2025, Warsaw University, Warsaw
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