
 

 

 

 

 

 

PRODUCT SPECIFICATION 

Canario™ (Patent Pending) provides an ongoing evaluation of hazardous 

exposures in the nearby surroundings. It is a personal wearable device that 

monitors air particles matter (PM) and translates it to assessment of air-

pollution, aerosol- droplets and UV rays by using a proprietary classification 

algorithm. The system provides real-time alerts to a dedicated smartphone 

application.  

The company, Canario LTD, focuses on the development of innovative ideas from 

the inception phase to a ready-to-use product. The company specializes in 

smart devices, monitored by remote software, mainly used in medical and 

physical applications.    The company also possesses unique knowledge in the 

development and manufacturing of smart devices (IOT, BOT) assembled of 

hardware, firmware, software and mobile to server communication. 
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WHO WE ARE? 

Here are the Canario key team members:  

Dr. Dovik Barkay   -             CEO  

Prof .Avraham Yaniv   -      Virologist  

Dr. Dikla Geva  -                  Biostatistician 

Eng .Roman Morer  -          System engineer 

Shay Doron    -                  QC manager 

Canarios’ technical details: 

The device is based on SPS30 sensor provided by SENSIRION, a Swiss company 

leading in sensors manufacturing. The sensor continuously samples the air to 

determine air pollution levels based on detection of particle’s mass size and 

number. In addition to its ability to monitor air pollution, Canario continuously 

tests the levels of UV irradiation and senses the presence of droplets which, if 

originated from the human respiratory system may contain viral particles and 

bacteria. The device communicates with the user via Bluetooth with an 

exclusive smartphone app to display the ongoing monitoring of the nearby 

exposures. The device also communicates with a server, via internet, to obtain 

ongoing updates and to send current recordings for further analysis.  The app 

has a led and vibration alerts to indicate to the user when the Canario device 

is disconnected from the app. Canarios’ capacity to detect highly accurate 

profiles of particles and interprets them into alerts is based on a machine 

learning classification algorithm which is constantly updated. 

MODEL DESCRIPTION 

Respiratory infectious diseases, such as influenza and severe acute respiratory 

syndrome (SARS), are threatening the life of humans around the world. 

Respiratory infectious diseases can be spread by direct and indirect contacts 

or airborne transmission. Direct contact of droplet spray produced by 

coughing, sneezing or talking involves relatively large droplets containing 

organisms and requires close contact usually within 1 meter. Indirect contact 

may take place after the droplets are removed from the air by surface 

deposition. Airborne transmission is a major disease transmission mode of 

respiratory infectious diseases in indoor environments. This mode may take 

place by inhaling the droplets exhaled by respiratory activities or their 

residues after evaporation. These droplets exhaled by infected patients may 

carry microorganisms and infect other people. 

By detecting droplets distribution profiles, the dispersion and deposition of 

the expiratory droplets can be predicted. The results indicate that the 

characteristics of dispersion and deposition of the expiratory droplets are 

highly dependent upon droplet size. The size of the droplets can also influence 

the possibility of spread of infectious diseases. Therefore, accurate 



 

measurements of the size distribution of expiratory droplets are strongly 

needed for detection strategy formulation. 

For the size distribution of the expiratory droplets, substantial literature 

showed the droplet size distribution of cough, sneeze, speech and breath as 

well as the concentration and number of the droplets.  

Sneeze is a common exhalation mode in respiratory tract diseases. Respiratory 

infectious diseases may cause mucous production, which in turn stimulates 

various nerves within the nasal mucous membranes and results in sneeze. The 

biological dynamic mechanism of sneeze is significantly different from that of 

other respiratory activities. The velocity of the airflow exhaled by sneeze is 

much larger than that of breath and cough. The total number of droplets 

generated during sneeze is also larger than that of other respiratory activities. 

Until now, studies on the size distribution of sneeze droplets are still rare. 

 

 

Methods: The Canario device is an application of combined data mining and 

ML algorithm that aims to identify pollutant particles distribution profiles 

and alert if there are droplets probability in the specific area. The profiles 

data were collected from different types of sensors in during vast range of 

field experiments and droplets distribution analysis. Figure below illustrate 

the block diagram of droplets detection Canario functionality in ML methods. 

The main learning task is to map the data obtained from sensors and 

envelop them in the forecast of event detection. 
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The work of a system is carried out in many ways such as logic systems, 

threshold-based detection and ML-based methods that are suitable for 

changing environmental conditions. 

Machine learning mathematical model provides a round of development of 

classification algorithm to identify human droplets using only inside Canario 

sensor recorded data (Cell experiments). The algorithm was developed on 

randomly selected training set (50%50%) and was then verified with the 

testing data set (50%50%). 

The device detection function utilizes system-logic, threshold-based-detection 

and ML- methods that are tailored for monitoring the nearby environment.  

Experimental data: Data was recorded during a series of experiments of 

different exposure within an experimental dedicated chamber. (experiments 

content is explained elsewhere). Data included the recordings of cm
3

 of four 

particle sizes: 1.0, 2.5, 4.0, 10.0 micrometers. The crude measurements underwent 

industry-common normalization which strengthen the signal to noise ratio. 

 

Canarios’ experimental data and algorithm development: 
Canario device recorded particle profiles (MP mass and number per CM3) for 

a range of exposures which represents parcels compositions of different 

exposures. The recordings were carried out using an experimental chamber 

which allowed full control of temperature and humidity conditions. Recordings 

lasted between 15-60 minutes generating a large data which was then used to 

develop the classification algorithms for each of the exposures. Data 

preparation included application of signal to noise filtering and establishment 

of baseline (background) levels. Figure 1.A, illustrates particle composition for 

different exposures including Baseline, Cornflower, Talc, Water, Vapors and 

Human Droplets originating from sneeze, cough and talk. The unique profile 

of human droplets emerged, lead to the development of a classification 

algorithm that accounts for the separation of mass between the levels of 

particles MP_1.0 and lower levels of the larger particles.   The algorithm 

translates this unique pattern into a classification score ranging from 0 to 100 

and representing the probability of adherence to a human droplet.  Figure 1.B, 

represents the classification score of various exposures. The red line 

represents the proposed cutoff yielding the best human droplets 

classification.   

 

 

 



 

Figure -1. Illustration of scatter-plot of different exposures: 

(A) particles sizes and mass. (B) Score based on classification algorithm. 
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DATA ANALYSIS 

  The analysis followed eight major steps: 

▪ Data visualization using scatterplots. 

▪ Development of classification algorithm using logistic regression 

on a training data set. 

▪ ROC analysis to verify the value of the classification-formula. 

▪ Visualization classification probabilities. 

▪ The algorithm was developed on a randomly selected training 

set (50%) and was then verified with the testing data set (50%).  

▪ Analysis was carried-out using R Cran. 

▪ The classification algorithm yielded a formula and several 

parameters that were installed to the application and used to 

generate on going droplets probabilities based on particles 

sizes. 

 

DATA 

The data for the following analysis is based on the Canario sensor records and 

background data in a dedicated experimental settings which described 

elsewhere. Also data from recording in cell-background experiments are 

included in the analysis. 

Data from all  sensors were included in the analysis. The model was developed 

on training data set randomly selected (50%) and verified on the rest of the 

data, testing-set(50%).Each value recorded by the sensor was classified 

according to the exposure it had, e.g. Talc, Corn flour, Water-drops, Mixture 

of Talc and Water, Sneezing, Coughing etc. This classification was used to 

generate the model based on the mass concentration CM3 of 4 particle sizes: 

1, 2.5, 4, 10. The measurements underwent normalization transformation 

prior to the data analysis. Normalized negative values were set to 0. 

 

 

 

 

 

 

 

 



 

Data included in model estimations 

• Recordings classified as talk & cough are set as human-droplets (HD). 

• Recordings classified as baseline, talc, corn flour, water, wiper mixed 

are classified as not-HD(NHD). 

• All other recordings are classified as NA and not included in model 

estimation. 

 

 

Particles Distribution Histogram: 

 

 



 

 

Prediction Results: 

 

CANARIOS VALIDATION  

During the device operation this algorithm classification is minute by minute 

computed and an alert is issued once the algorithm has sensed an exposure. 

To assure that the algorithm has minimized false alarms considerable 

validations took place.  Validations included demonstrating very high 

correlation in recorded simultaneously by three different devices. In addition, 

the recording of the sneezing was repeated and additional dedicated sneezing 

algorithm was developed.  The models were all developed with a training data 

set and were then validated on the verification data set with ROC analysis. The 

AUC of the ROC was >0.95 indicating very good classification (see Figure 

below). At a final stage the device was tested under varied conditions to 

indicate its ability to properly operate continuously. 

 



 

Evaluation of sneezing algorithm by ROC-AUC : 

 

 

  

 

 

Thank you. 

Canario Team 


