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Como 170

Standard measurement device
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Data interfaces

Screen
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Data interfaces

Serial Interface
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Project Motivation



Project Motivation

Goal: Automated measurement readout
Problem: We can’t use serial
Motivation:
• Serial protocol differs between devices and 

software versions
• It might be difficult to connect the serial 

interface in some environments

8/14/20266



8/14/20267

Project Goals



Project Goals
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Getting the data from the 
screen for later processing
• Automated readout
• Universal reading software
• Independence from device 

software
• Serial as fallback

α      18,6 Ips
 
βγ 18,6 Ips
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How to do it?



Computer Vision

Computer Vision
Aim of computer vision is to extract information 
from visual data
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Machine 
learning

Image 
Processing

Computer 
Vision



Computer Vision
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CoMo – Red Channel CoMo – Green Channel CoMo – Blue Channel

RGB - Theory

CoMo – Orginal image

Screens’ pixels Colours Mixing



Computer Vision
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CoMo 170 – Resized to 32 x 32 CoMo 170 – Resized to 32 x 32 after binarization Matrix represenation of 32 x 32 binary image

CoMo 170 - Original image CoMo 170 – After binarization

How computer “sees”



Machine learning
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Machine learning
Machine learning reverses 
normal programming flow -
rules are not defined by 
programmer but inferred from 
the data

                       

     

    

               

                            

                              

                

    

       

             

                             

                                    

                     

Difference between traditional programming and machine learning



Machine learning

Classification
In machine learning classification is defined as 
problem of assigning correct label to object 
based on it’s properties.
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Example – digit classification



Machine Learning

YOLO - "You Only Look Once" 
• detection = classification + localization
• one neural network · one forward pass
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Steps of YOLO model inference



Detecting screen

Basic Methods
Mostly based on contrast
Failure when detector is changed
Low tolerance of reflections
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Original image

Image after colors reduction

Detected edges

Example of basic computer vision screen 
detection



Detecting screen

Advanced Method - YOLO
• Custom acquired dataset 
• ≈ 300 images
• ≈ 150 generations
• ≈ 1h training time
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Expected YOLO output

Example of  YOLO screen detection



Dataset

Labeling using serial port
• The labeling part of the dataset creation is 

bypassed
• Issue of synchronization
• Acquiring dataset needs to take into account

disruptions like reflections
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Steps of data acquisition



Dataset gathering
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Lighting setup No-reflection box Co[S]Mo Data acquisition
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