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Introduction  
In the past years Convolutional Neuronal Networks (CNN) have reached a state where this  
software has the potential to simplify and accelerate the processing of images and data. A  
promising field is aerobiology, where the current standard is to sample particles and make a  
slide for Light Microscopic inspection by eye.  
Microscope Image Analysis System (MIAS®) enables to digitize samples on a slide as a series  
of high quality images. A logical next step is implementing CNN for the identification of the  
particles. After successful tests on tree pollen the identification of Ambrosia artemisiifolia L. 
among late season pollen was the next application for our CNN.  
Ambrosia artemisiifolia has been seen as an aggressive invasive species in Germany over the  
last decade and been object to ongoing surveys in Europe (Nawrath und Klingenstein 2006).  
Materials and Methods  
The MIAS® relies on Standard methods for the sampling and staining of samples.  
Operating our automatic light microscope aeroScope® simulates the routine particle  
counting: It produces a series of adjacent images and the details of the particles are  
documented by images from adjoining focus levels. Samples for the training of the CNN, the  
inspection of these images is supported by a tool named Marker, which enables efficiently  
labelling and image-related listing of structures. The CNN of MIAS® was trained to  
discriminate Ambrosia pollen against pollen from relevant late season species at an accuracy  
over 80%.  
Results: The CNN reached an identification accuracy in comparing pollen of Ambrosia (99%),  
Amaranthus caudatus L. (96%), Brassica napus L. (95%), Plantago lanceolata L. (84%), Rumex 
acetosella L. (100%) and Urtica dioica L. (100%), using a training set of only a few hundred pollen 
images for each species.  
Results and Discussion  
Using CNN in MIAS® makes the analysis of pollen objective and effective: Pollen from a daily  
slide are recognized in few minutes.  
- Based on a series of adjacent images provided by the aeroScope®  
- photographic documentation including clear relation to position on the slide is provided  
- comfortable evaluation anywhere is possible  
- a quality suitable for digital analysis to detect and classify distinct pollen is reached.  
The digitalization of aerobiological samples makes it possible to share, conserve and compare  
these samples.  
Conclusions  
With further adjustments and training the CNN should be capable of facilitating and  
accelerating the analysis of large quantities of pollen imagery.  
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IInnttrroodduuccttiioonn 

The laser-sensing real-time bioaerosol detector Rapid-E (Plair SA) produces data prone to device-
specific noise due to laser and detector sensibility, which is critical when transferring classification 
models between different devices (Matavulj et al. 2021). This study implements convolutional 
neural networks (CNNs) for pollen classification and tests how models trained with a combination 
of different datasets perform at two locations. 

MMaatteerriiaallss  aanndd  MMeetthhooddss 

The study was conducted in San Michele all'Adige, Italy, and Novi Sad, Serbia. Taxonomically 
determined monospecific pollen samples were collected and injected into the devices to obtain 
reference datasets used for classification. A multi-modal CNN architecture was applied for pollen 
classification on one year of Rapid-E data, obtaining daily pollen concentrations which were then 
compared with the concentrations obtained by light microscopy analysis on Hirst-type volumetric 
pollen samples. CNNs were trained with different combinations of reference datasets to test if the 
models were transferable from one device to the other. All networks were additionally trained with 
the domain adaptation technique (Ganin and Lempinsky 2015) to exclude the device-specific noise. 

RReessuullttss  aanndd  DDiissccuussssiioonn  

Models lost performance when trained on data from one and tested on another device. We showed 
that data of the same pollen taxon from the two devices are more different than data of distinct 
pollen taxa from one device. Combining all available reference data in a single model enabled the 
classification of a higher number of pollen taxa in both study locations. The domain adaptation 
technique improved the performance of transferred models for several pollen taxa. 

CCoonncclluussiioonnss  

CNNs recognize significant differences in data from the two devices which can be solved by 
combining reference datasets from both locations. When a reference dataset is not available, the 
domain adaptation can improve the performance of models trained on data from other devices. 
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