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• teaching at universities
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System for Automatic Size and Type Control of Car Rims

Car and wheel detection

Wheel classification

Wheel size estimation

Industry

Wheels comparison



Scanning System

2x 1fps Full HD cameras

Industry Automatic Size and Type Control



Scanning systemCamera A Camera B

Industry Automatic Size and Type Control



Data Collection

Industry Automatic Size and Type Control

Normal brightness

High brightness Scooters

Occlusions



Detection - YOLOv5 & Hough Transform

Industry Automatic Size and Type Control

• ±7M parameters

• Transfer Learning on pretrained weight - MSCOCO

• Inference time circa 26ms

Class Labels Precision Recall mAP@.5

Wheel 182 0.983 0.97 0.993

Car 300 0.983 0.98 0.993

Bolt 475 1.000 0.998 0.995

Rim 95 0.984 1.000 0.995



Classification - EfficientNet

Industry Automatic Size and Type Control

Augmentation Accuracy on Test Set = 98.6%

31 classes of rims – 100 train, 25 validation and 25 test per class



Wheel 
detection

Rims size
and type 

comparison

&

Object 
trekking

Data acquisition

Our Final System

Rims classification

Bolts and rims localization

Industry Automatic Size and Type Control

Camera A

Camera B

YOLOv5 

EfficientNet

Class 7 Class 7 Class 7 Class 7

Hough Transform



Industry Automatic Size and Type Control
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Monitoring of Varroa Infestation rate in Beehives
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Methodology

Biology Monitoring of Varroa



Pre-processing : Single Image Super-resolution 

Biology Monitoring of Varroa

Original x2 x4 x8



RoI Detection

Biology Monitoring of Varroa



Classification – Our shallow CNN 

Biology Monitoring of Varroa

Layer Out. Shape Params

Conv2d [6, 60, 60] 456

MaxPool2d [6, 30, 30] -

Conv2d [12, 28, 28] 660

MaxPool2d [12, 14, 14] -

Conv2d [12, 12, 12] 1,308

MaxPool2d [12, 6, 6] -

Linear [100] 43,300

Linear [50] 5,050

Linear [2] 102

VarroaNet• Standardly around 2000 RoIs

– In the autumn season up to 10000



Classification – Our shallow CNN 

Biology Monitoring of Varroa

Architecture Sensitivity Specificity F1m Params

MobileNet-V3-S-0.75 98.3% 89.3% 89.3% 1.0M

SE-MnasNet-0.75 98.9% 88.5% 93.0% 1.6M

FBNetV3 98.8% 89.9% 93.3% 6.6M

VarroaNet 98.4% 90.5% 92.1% 0.1M

The proposed model complexity is up to 100 × lower >> with a similar accuracy.



Results – Infestation level

Biology Monitoring of Varroa

Many more Varroa mites fall in autumn than in winter.

Autumn Season Winter Season
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ASSISLT: Computer-aided speech therapy tool

First speech therapy application
No special hardware necessary

Healthcare



Healthcare Speech Therapy Tool

Augmented reality module leading the exercise moves

Automatic evaluation of speech therapy exercises 



Lips Detection

Healthcare Speech Therapy Tool

• Facial keypoints acquired from MediaPipe library
• Specific combination of the features for each exercise



Detection of tongue and its tip

Healthcare Speech Therapy Tool

• Based on the convolutional neural network U-net 
• Output two results - mask for tongue & mask for its tip



ASSISLT

Healthcare Speech Therapy Tool

Automated Software System for Speech Therapy
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Automatic annotation tool for image-based collections

Cultural Heritage

• Vienna City Library
• Over 350.000 posters

• Poof-of-Concept                                   
for automatic annotation tool
• 5000 posters



Cultural Heritage

Input Face detection    &    recognition

Image Retrieval

Object detection

OCR in the Wild

Automatic Annotation Tool 



Final System
Clients

Database

Flask server

MTCNN ARCFACE
Tesseract / EasyOCR /…

Transfer Learning
query YOLOv5

Cultural Heritage Automatic Annotation Tool 

ResNet152/EfficientNet-b3/…



IoU : Intersection over Union
CER : Character Error Rate

Validated on 257 posters

Cultural Heritage Automatic Annotation Tool 

OCR

contextual 
knowledge

complex 
background

variations
in styles

various 
conditions



Cultural Heritage Automatic Annotation Tool 

Image Retrieval

Input Image

…

Convolutional layers
Pooling

Normalization 

Descriptor 1 × 𝑛



Cultural Heritage Automatic Annotation Tool 
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Cultural Heritage Automatic Annotation Tool 

Image Retrieval



Cultural Heritage Automatic Annotation Tool 

Face Detection & Recognition

MTCNNInput ARCFACE

Descriptor 1 × 512

𝑙2 − 𝑛𝑜𝑟𝑚



Final System - Web application

Cultural Heritage Automatic Annotation Tool 



Agriculture
Estimation of Temperature Index
Based On The Cows Legs

Other Selected Projects

Medicine
Detection of the glottis

VKG
camera

Video
recorder

(7200 Hz)

Microphone

Light source
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