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LOW-COST SENSORS FOR AIR QUALITY MONITORING -  
THE CURRENT STATE OF THE TECHNOLOGY  

AND A USE OVERVIEW 

Abstract: In recent years the monitoring of air quality using cheap sensors has become an interesting alternative to 
conventional analytical techniques. Apart from vast price differences conventional techniques need to be 
performed by the trained personnel of commercial or research laboratories. Sensors capable of measuring dust, 
ozone, nitrogen and sulphur oxides, or other air pollutants are relatively simple electronic devices, which are 
comparable in size to a mobile phone. They provide the general public with the possibility to monitor air quality 
which can contribute to various projects that differ in regional scale, commercial funding or community-base.  
In connection with the low price of sensors arises the question of the quality of measured data. This issue is 
addressed by a number of studies focused on comparing the sensor data with the data of reference measurements. 
Sensory measurement is influenced by the monitored analyte, type and design of the particular sensor, as well as 
by the measurement conditions. Currently sensor networks serve as an additional source of information to the 
network of air quality monitoring stations, where the density of the network provides concentration trends in the 
area that may exceed specific measured values of pollutant concentrations and low uncertainty of reference 
measurements. The constant development of all types of sensors is leading to improvements and the difference in 
data quality between sensors and conventional monitoring techniques may be reduced. 
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Introduction 

The idea of air quality monitoring provided by sensor technology as an inexpensive 
alternative to professional equipment is very attractive, even if the lower quality of the 
provided data is taken into account. Sensor technology has been developing for the last  
25 years; over the course of the last 10 years their use has increased significantly, as is 
shown in Figure 1. Due to miniaturization and low energy consumption sensor units are 
used in personal portable devices to assess human exposure to air pollutants [1, 2]. They are 
comparable in size to a larger mobile phone. Easy installation and maintenance-free 
operation allows for measurements in remote and/or inaccessible areas [3, 4], showing that 
the use of expensive professional instruments is not always necessary (or even possible) for 
answering some questions of air quality [5]. These devices also have the distinct advantage 
of a stand-alone battery operation in combination with photovoltaic charging. An additional 
advantage of the sensors is the short sampling intervals for the time-resolved data (units up 
to the first tens of minutes [6]) that help with understanding the dynamics and development 
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of pollutant concentrations in the monitored area. Large-scale deployment of sensor 
networks leads to good spatial and temporal resolution of the air pollution monitoring  
[7-10]. Thus, we know when, where and how the pollutants’ concentrations change, and 
from this  the causes of these episodes can be investigated (e.g. the diurnal impact of traffic, 
indoor air filtration [11], street cleaning using leaf blowers [12]). Another area for the use 
of sensor units are projects for air quality monitoring and display stations for the general 
public, as commercial projects, or as user-performed in the field of citizen science. 

Current scientific and technological goals are a comparison of sensor-produced data 
quality to reference instruments data, verification of metrological parameters of individual 
sensors and a definition of sensor technology limitations, scopes of use and measurement 
limits. 

 

 
Fig. 1. Number of publications indexed by Web of Science for the topic. Search parameters: keywords 

Air quality and sensors, no year limitation applied. Applied result filter: Document type - Article, 
across categories, further narrowed down to relevant categories - Chemistry analytical, 
Environmental sciences and Meteorology, atmospheric science;  * - Data up to 30th November 
2020, articles planned for publication in 2021 included 

Sensors and monitored parameters 

In this article we use the term ”sensor” for a single measuring element and the term 
”sensor unit” for a device that combines one or more sensors and electronics used for data 
processing, storage or transfer to a remote database. 

Particle (dust) sensors 

Currently, most of the small dust monitoring devices available on the market use the 
optical method - a scattering of light or laser radiation on particles. In the majority of these 
devices, the distribution curve is programmed to group particles by size, usually into groups 
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up to 1 µm, 2.5 µm and up to 10 µm. An example of the class is the Plantower dust sensor, 
currently in its 7th generation, that is built into a box of outer dimensions 48 x 32 x 12 mm 
and powered from a USB interface. In Chinese e-shops a single unit is priced around  
15 USD and bulk order discounts are offered. Competing units of similar design are offered 
in the price range from 20 to hundreds of USD / EUR (e.g., Alphasense, OPC-N2) [13]. 

Optical, electrochemical and semiconductor gas sensors 

In optical gas sensors, non-dispersive infrared radiation absorption (NDIR) is used as 
the working principle. The radiation of specific wavelengths absorbed by gas molecules is 
used for the detection of carbon dioxide, gaseous substituted and unsubstituted 
hydrocarbons (methane-butane, refrigerants, acetone) and sulphur hexafluoride (SF6) [14]. 
Optical sensors are used for most of these substances in industrial plants, where they 
monitor possible leaks and thus increase the safety of the workers and production facilities. 
Refrigerants based on halogenated hydrocarbons are ozone depleting compounds, among 
which sulphur hexafluoride is one of the most powerful [15].  
 

Table 1 
Comparison of electrochemical sensors from manufacturers supplying sensors both standalone for public and for 

third-party devices. Other sensor types sensing the same analytes have been added for orientation [16, 17] 

Manufacturer Environmental sensors Alphasense 

Detected substance Range 
[ppm] 

Sensitivity 
[ppm] 

Overgas limit 
[ppm] 

Range 
[ppm] 

Sensitivity 
[ppm] 

Overgas 
limit [ppm] 

Ammonia 0-100 0.1 200 0-100 0.3 200 
Chlorine 0-20 0.1 250 0-20 0.02 60 

Ethylene oxide 0-20 0.1 100 0-100 0.1 200 
Formaldehyde 0-30 0.01 34 Not produced 
Glutaraldehyde 0-20 0.01 20 Not produced 

Sulfane 0-50 0.1 500 0-2 000* 0.5 10 000 
Nitric oxide 0-100 0.1 1 500 0-20 0.1 50 

Nitrogen dioxide 0-20 0.1 200 0-20 0.02 50 
Ozone 0-2 0.01 5 0-20 0.5 50 

Sulphur dioxide 0-20 0.1 100 0-2 000* 1,5 10 000 
Carbon oxide 0-300 1 1000 0-10 000* 5 100 000 

Carbon dioxide (NDIR) Not produced 0-2 000* 10 None 
Methane (NDIR) Not produced 0-100 %* 1 % None 

Carbon oxide (MOS) Not produced 5-500 2 None 
Sulfane (MOS) Not produced 1-100 1 None 

* More variants available, according to expected use 
Overgas limit = sensed concentration, after which the sensor signal reaches background within 
 sampling cycle and continues operation unaffected 

 
Electrochemical sensors detect gases that diffuse from the environment through  

a gas-permeable membrane. Inside the sensor cell an electric field is applied to the 
electrolyte, forcing gas molecules to migrate to the working electrode and an electron 
exchange reaction (oxidation or reduction) occurs. On the counter-electrode, opposite 
reaction takes place to balance electrons in redox reaction pair and a change in the current 
is detected. The selectivity of the sensor is tuned by electrolyte composition, polarity and 
intensity of the electric field that together influence the migration of analytes [7, 18]. 
Electrochemical sensors were originally used mainly for leakage detection in production 
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facilities. However, over time their sensitivity and selectivity have greatly improved so that 
nowadays they are also utilized for air quality monitoring [7].  

The detection principle of semiconductor sensors is based on changes of electrical 
resistance when sensed analyte comes into contact with the semiconductor surface layer. 
The most common group of materials used are various metal oxides and the group is named 
accordingly as Metal Oxide Sensors (MOS). In general there are two basic types of MOS 
according to the nature of the detection mechanism: type n changes the resistance in the 
presence of reducing gases and type p changes resistance after coming into contact with 
oxidizing gases. Selectivity and specificity of the sensors are influenced by a suitable 
combination of the primary material of the semiconductor, grain (structure unit) size, 
dopants or possible impurities and operating temperature [19-22]. Along with the 
development of nanomaterials and associated surface treatment methods [23] ever lower 
detection limits are being achieved and measuring ranges of semiconductor sensors reach 
the upper limits of the legal concentrations for some gaseous air pollutants (sulfane, carbon 
monoxide, etc.) [19]. A comparison of the measuring ranges for volatile organic 
compounds is shown in Figure 2. 

 

 
Fig. 2. Comparison of measuring range of sensors for volatile organic compounds (VOCs), their sources 

and occurrence in the environment (adapted from [18]) 
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Photoionisation sensors (PID) 

In photoionisation detectors a hard-UV lamp irradiates molecules in the ionization 
chamber. If the molecule’s ionization potential is lower than the energy of used radiation, 
ions and electrons are formed from neutral molecules. In the detector’s electric field 
charged particles are attracted to electrodes and they generate a current proportional to the 
concentration. The usable ionization energy of a particular lamp type is determined by the 
lamp’s gas filling and the material of the lamp window for emitting UV radiation. In 
practice detectors use ionization energies of approximately 10 eV, the exact values depend 
on the particular design of a specific lamp type. In order to avoid interference of radiation 
with solid particles, water droplets, or aerosol of detectable compounds, the ionization 
chambers are separated by gas-permeable membranes. 

Technically, the photoionisation sensor consists of several changeable modules that 
have different lifetimes. Figure 3 shows the whole Alphasense PID sensor and individual 
modules. The sensor body contains electronics for signal amplification and transfer, 
connecting pins for ionization chamber collector circuit and connections for the discharge 
lamp. According to manufacturers (e.g., Alphasense, IonScience), the lifespan of the body 
is 5 years. Lamps and cells are considered consumables with an expected operating time of 
5000 hours or 24 months [24]. Ionization energies of commonly used lamps are 9.8 and 
10.5 eV, the 11.7 eV variant is offered only by some manufacturers. The operating time of 
11.7 eV discharge lamps is very limited in all types of devices. There are two reasons for 
such a short lifetime: the first is the material of their windows - lithium fluoride that 
absorbs moisture, which then degrades its optical properties. The second reason is a process 
of solarisation - a change of window colour by deposition caused on the material surface by 
incident UV radiation. Sensors equipped with the 11.7 eV lamp are not used for long-term 
measurements, as the aforementioned reasons limit the lifetime to about a month of 
intermittent operation or up to 25 hours in continuous operation [25-27]. 

 

 
Fig. 3. Alphasense photoionisation sensor; Left to right: completed sensor, sensor body with electronics 

and contacts, discharge lamp and measuring cell with visible electrodes; Background point pitch  
5 mm 
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Devices 

Due to their design all of the above explained sensor types provide output as electrical 
voltage in millivolts. This is a collected signal that must be further processed. The simplest 
processing devices are integrated circuits for single sensor signal amplification and 
forwarding. Signals from various sensors can be collected and processed by Arduino-like 
processors or applications running on Raspberry or similar mini computers [28].  

Sensor measurement units in a basic setup contain a dust sensor accompanied with 
temperature and humidity sensors. Depending on the intended use and size, other gas 
sensors may be added, some traffic monitoring projects also add a noise sensor [29]. 

There are discrepancies concerning price in the recommended or expected limits for 
sensor units. According to a study by Malings et al. [30], equipment for personal use should 
not exceed 250 USD and sensor units intended for long-term professional measurements 
should not exceed 5000 USD. Other projects state the price limit at 2000 USD per analyte 
for both types of units [31]. 

Field use 

Outside science and research fields of interest the use of sensor based technology 
covers a wide range from narrow-spectrum professional detectors for production facilities, 
across commercial indoor and outdoor air quality sensor units [32, 33], to do-it-yourself air 
quality sensing devices that use a unified design and data processing apps within  
a framework of citizen science projects [34]. Examples of the first group are instruments for 
the detection of volatile organic compounds (VOCs), mercury or operational gas leaks 
(both portable and fixed, e.g., by IonScience, Ltd.) [35], using photoionisation detection 
sensors [36]. Examples of the two latter groups will be given later in next section.  

Taking advantage of the low price of the sensor technology, sensor network projects 
have been developing in recent years. Certain areas are covered with a dense network of 
sensing units to monitor pollutant concentrations over time. From such datasets, maps and 
visualizations are made to show the temporally and spatially differentiated development of 
air pollution [37, 38]. Small portable devices are used to monitor pollutant exposure in 
individuals carrying them [2].  

Project examples 

In this section we present projects funded through various sources, focusing on the use 
of sensor units for air quality monitoring. Projects that focus mainly on development of 
sensing materials, processing of data from aggregated air quality databases, or other 
applications to assess personal exposure or protect public health regardless of data 
collection are intentionally omitted. 

Publicly funded projects 

Currently such projects are distinguished by the use of closed networks of private 
design. In most cases the general public is not allowed to join projects by purchasing and 
deploying sensor units. For some of the projects the data and results were published, some 
remain accessible only to participating institutions. The comments and conclusions are 
related to the results available to the general public up to 30th November 2020. 
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Bettair (https://bettaircities.com/): Project of air quality monitoring of large ports 
surroundings in big cities (initially Barcelona and Porto, intended expansion). Data from 
monitoring sensor networks are used for visualisation and modelling of pollution possibly 
originating in ports (dust, exhaust gases). Stationary and portable unit types are used. 
Stationary units always contain dust, temperature and humidity sensors that can be 
accompanied by gas sensors (NO2, NO, CO, O3, SO2, H2S). In portable units, the selection 
of accompanying gas sensors is reduced to a maximum of 3 due to their smaller size.  
The units are interconnected by various wireless connections. Among partners of the 
project there are telecommunication companies and hardware developers, probably 
interested in testing features for the Internet of Things platform. There are no public data 
available apart from location specifications (e.g., Girona [39]) and project presentation [40]. 

AirVeraCity (https://airveracity.com/): Lausanne-based air quality project, aimed at 
reducing the number of sensor units in the network. The units are located on the vehicles of 
public transport circulating through the city, 20 circulating units should be equivalent to 
500 stationary units. Air quality data cover concentration of NO2, CO, O3, SO2, H2S, VOC 
a LDSA (Lung-Deposited Surface Area, calculated parameter). The project plan includes 
the use of smaller sensor units in addition to large ones. Smaller units should be portable for 
personal use or mounted to city shared bicycles.  

CAIRSENSE (https://www.epa.gov/air-research/community-air-sensor-network-
cairsense-project-lower-cost-continuous-ambient-monitoring): US EPA project active in 
years 2013-2014 in the surroundings of Atlanta city. According to the project presentation 
expansion to Denver and other distant cities was planned. In the project framework gases 
and particles were monitored using several sensors available at the time (NO, NO2, CO, O3, 
SO2, H2S, VOC semiconductor and electrochemical sensors). Sensor units were originally 
deployed in the proximity of a reference monitoring station and air quality data were 
compared. Comparison of the data is presented on the websites, project presentation and 
peer reviewed article are also available [31]. 

Commercial projects 

For this overview projects are considered commercial if the public user can engage by 
purchasing and simply starting to use the equipment. No knowledge of air quality 
monitoring is required. In general units contain the same sensors built in to better-looking 
housing. The devices are connected to databases storing data that are accessible to users 
from various platforms (mobile applications, etc.). In addition, some products contain 
screens to display calculated air quality indexes and other information  
(e.g., recommendations for physical activity, ventilation). 

Air Quality Egg (https://airqualityegg.com/home): Offering exterior and interior units, 
configurable: device always contains temperature, pressure and humidity sensors, possible 
extension with dust sensor and gas sensors (NO, NO2, CO, CO2, O3, SO2, H2S, VOC). Price 
ranges between 220 and 350 USD according to configuration.  

AirBeam (https://www.habitatmap.org/airbeam): Portable (wearable) units, containing 
dust, humidity and temperature sensors. Project uses also other units that are able connect 
to network and transfer data. Visualization interface was used in other air quality 
monitoring projects (e.g. Citi-Sense 2012-2016) and the older data sets are accessible there. 
Retail price of the unit is 250 USD. 

Air Node Visual (https://www.iqair.com/air-quality-monitors/airvisual-pro): Indoor 
monitoring unit contains dust, CO2, temperature and humidity sensors. Device 
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communicates with central database, sending current air quality data and receiving 
processed information. Retail price 269 EUR. 

Speck (https://www.specksensor.com/learn/particles): Indoor dust sensor unit, 
communicates with database which is accessible for users after product registration. Retail 
price 150 USD. 

Community-based projects 

For our definition community-based projects are characterized by an effort to minimize 
price in exchange for the participants’ time required for assembly and operation of the 
measuring devices. Databases of measured data are usually public and accessible after 
registration, some are interconnected. Volunteer groups of some projects, for example, 
organise software / firmware uploads and initial settings of participants' sensor units built 
according to unified public instructions. 

OK Lab Stuttgart (https://luftdaten.info/): OK stands for Open Knowledge, initiative of 
independent groups of programmers that manage the software of the sensor units, database 
and visualization application. Citizen science based project uses data from homemade units 
based on Plantower dust sensor, instructions and parts list for unit assembly are published at 
project website.  

 
Fig. 4. Picture instructions on dust sensing device assembly, parts list and hints for purchase included. 

Drain pipe bends are protective casing. Source: luftdaten.info 

Discussion 

Opinions on air quality monitoring using sensors range from uncritically optimistic to 
rejecting the results as inapplicable. Supporters of the former are mostly tech and data 
enthusiasts, the latter are backed by many analytical chemists and air quality monitoring 
experts. Questions on the data quality of sensor measurement are not only addressed by 
sensor research teams, but there are specialised workplaces and commissions specifically 
for sensor verification. For example, within California’s South Coast Air Quality 
Management District there is a group of researchers testing and verifying sensor units - the 
Air Quality Sensor Performance Evaluation Center. Its website [13] contains a section 
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where a comparison of a large number of dust meters and gas sensors is presented together 
with correlation coefficients and reports of the laboratory and field tests. Besides 
correlation to reference methods (where possible) and measurement reproducibility 
obtained by deploying several same or similar sensors, there are not many methods for 
sensor validation. Efforts to target and describe possible limitations in terms of influencing 
precision and selectivity/sensitivity of sensor measurements are processing [41, 42].  
In comparing sensor-monitoring studies we do not present correlation coefficients, because 
each group is aiming its research at different targets. This corresponds to the different 
correlation calculations and conclusions on the data applicability. 

Concerning the measurement of concentrations of suspended particles by dust sensors, 
some studies drew different conclusions from comparisons with reference methods 
(gravimetric and optical) - both higher [30, 43, 44] and lower [10] averages are reported.  
A difference seems to originate between the output of sole sensor measurement and sensor 
units with integrated data processing algorithms. In such cases, applied corrections may 
result in significantly lower concentrations compared to the reference gravimetric method 
[10]. Another study conducted by the same group points to the problematic placement of 
the tested devices - sensor units and reference optical dust meters were placed near each 
other at several levels, which led to mutual shielding and reduction of measured values at 
particular heights [45]. Other studies attributed these differences to humidity and 
temperature effects on the sensor’s simple optics, which consist of a single source and  
a single radiation detector [46]. Improved correlation was reported in studies conducting 
measurements in areas of variable weather that applied corrections for temperature, 
humidity, and even the dew point [8, 43, 47, 48]. Measurements in dry and warm areas led 
to conclusions that the humidity effect was insignificant and the correction unnecessary 
[49]. Attempts to calibrate sensors with reference materials have also been made [50].  
In the field of sensor development there is a clear effort to suppress or quantify the 
environment interferences by both computing algorithms [51] and improvements of the 
sensor body design [52].  

Gas sensors represent a large combinatorial set with many variables: up to 6 analytes 
(CO, CO2, NO, NO2, O3, SO2) are sensed in practice using sensors based on 3 different 
principles (NDIR, EC, MOC). In addition, some of the sensors are capable of sensing 
multiple analytes at once and some analytes may be measured by several different sensors. 
Moreover, mutual interferences and possible influence of meteorological conditions have to 
be accounted for. Basic simultaneously monitored parameters are temperature and 
humidity, possibly accompanied with pressure, wind strength and direction and even solar 
radiation intensity. Conclusions in most cases are that sensors are applicable with 
drawbacks and issues that should be dealt with. Further, we present several studies focusing 
on air quality monitoring using gas sensors and reference methods, their conditions and 
findings about results and data (dis)agreement. 

Bauerova, 2020 [43]: The study summarises the experience from an annual 
experimental measurement with a set of electrochemical sensors for inorganic gases (CO, 
NO2, O3, SO2) manufactured by Cairpol (France) and two types of dust sensors. The results 
were compared with reference methods, except for the carbon monoxide measurements. 
Combined sensors for NO2 and ozone performed very well in accordance with reference 
measurements. Other sensors had poor correlations, sometimes even among pairs of the 
same sensor type. Correlations were generally better in all sensor types in warmer months 
of the year when compared to winter. A very important conclusion of the study is that the 



Pavel Buček, Petr Maršolek and Jiří Bílek 

 

50 

limit of the sensors’ practical service life was achieved. After about 11 months of 
continuous operation all of the tested sensors drifted to unrealistically high and stable 
measured signals. Comparison of Plantower and Alphasense dust sensors with the reference 
method showed a good correlation for both types. Alphasense dust sensors, in addition to  
a shorter life, showed a very high number of outlying (unrealistically high) measurement 
results. 

Clougherty, 2017 [53]: Year-round measurements in a moderate climate zone with four 
seasons (New York). Units sensing NOx, O3 and SO2 were deployed in 155 locations in 
order to identify or confirm their sources. Results from units located near air quality 
monitoring station were compared with reference methods, other units were checked using 
multi-day sampling campaigns of passive samplers. Models were compiled from the results 
and data series. The following findings could be concluded: not all units measured all 
analytes, sulfur dioxide results correlated with the reference measurement very well, for 
nitrogen oxides the correlation was lower but acceptable. Ozone results were not evaluated 
at all, probably due to mutual interferences of measured gases that weren’t corrected for 
finally. Those interferences are described in next paragraph, as that study contains their 
detailed explanation and corrections. The individual measurements of several units at the 
same locations did not differ significantly. The sum of measured concentrations correlated 
very well with the values of passive samplers at all locations. 

Jiao, 2016 [31]: Comparison of reference methods and data of 6 sensor units located 
along with air quality monitoring station. Parallel measurements were performed for  
8 months (August to May) as a part of sensor validation and communication testing for  
a larger project, in southeastern United States (Georgia, warmer climate without freezing 
winters). Gases measured: CO, NO, NO2, O3 a SO2, some with several different sensors, 
not all units measured all gases. Conclusions: The CO semiconductor sensor did not 
respond within the required range at all, the electrochemical CO sensor’s correlation was 
acceptable after the correction function was applied for the number of running days (or loss 
of sensitivity). Only one of the three different types of NO2 sensors produced a valid output. 
A combined electrochemical sensor sensing NO2 and O3, and a complex correction function 
of mutual gas interferences was required. The correction function was based on the data of 
the MOS ozone sensor (stand-alone, excellent correlation with reference method), 
correlation significantly improved after its introduction. In general, electrochemical sensors 
correlated worse with the reference methods than semiconductor sensors and all sensor 
field measurements correlated worse than laboratory measurements. Introduction of 
temperature-based corrections functions led to improved correlation. Spatial and temporal 
developments of gas concentrations were in good agreement with the reference methods. 

Mead, 2013 [7]: Testing of portable (wearable) gas sensor units (CO, NO, NO2) by 
multi-day concurrent measurements both in field and in laboratory. Very good correlations 
with reference methods were obtained at constant temperature measurements indoors and 
good agreement of temporal and spatial resolution for all three parameters while units were 
worn and moving. Significant improvement of correlations was revealed after the 
introduction of temperature and absolute (not relative) humidity based correction function. 
Very good long-term stability of sensory measurements was observed for a further 
6 months. Sensor units were designed and assembled in-house and developed in 
collaboration with experts from the company Alphasense.  

Spinelle, 2015 [41, 42]: Field tests of metrological parameters for sensor verification 
organised by the European Commission according to EURAMET methodology [54] (some 



Low-cost sensors for air quality monitoring - the current state of the technology and a use overview 

 

51

of the authors of the study participated in the methodology proposal and verification).  
A total amount of 22 sensors (various analytes CO, CO2, NOx, O3, SO2) were tested in 
clusters of individual sensors. The sensors were tested in the proximity of reference 
instruments, exposed to calibration gases of variable composition under monitored 
conditions and meteorological parameters recorded. Measurement data were divided into 
random sets and analysed by linear regression, multidimensional regression, and artificial 
neural networks (several different setups). Calibration relationships and mutual 
interferences were obtained for different sensor detection principles and analytes. In the 
conclusions of the study, the relationships and limitations discovered under the 
measurement conditions are analysed in detail. In this study, field measurements were 
performed from January to July, but the calibration sets included only data from March to 
July. This winter data cut off and findings of other studies [43, 53] may and suggest 
problems connected to operation in low temperature, although to our knowledge, no 
definite conclusions were published on such a topic so far. In our opinion every potential 
user of sensor technology for measuring inorganic gases should get acquainted with the 
conclusions of this study. 

The field of photoionisation sensors is of growing interest, as confirmed by some 
manufacturers of VOC detectors. New generations of their devices for operational leak and 
working environment monitoring already use photoionisation sensors instead of 
electrochemical and semiconductor detectors [55-57]. The greatest downside of 
photoionisation detectors still remains - it is impossible to identify individual detected 
substances. The identification of individual VOCs after photoionisation detection is 
possible today only after prior separation, just as it was four decades ago [58], despite all 
efforts in data processing and instrumentation development [59]. Portable handheld devices 
operating on a chromatographic principle with photoionisation detection are both available 
commercially  [60, 61] and further researched and developed [62].  

Conclusion 

Scientists and technology developers even in rich industrial countries are aware that 
the number of operative air quality monitoring reference devices is limited, especially due 
to its prices. Obtaining more information on air quality has been a task followed by many 
for a long time. Even though the data are additional and supplemental, not equally precise 
to reference techniques. Alternatives to them were developed before use of sensor 
technology: first with passive samplers (suitable for sampling VOCs or inorganic gases 
from air, analysed after desorption by chromatographic methods) and later with the analysis 
of high-resolution satellite pictures. Methods of advanced data processing of visible and/or 
infrared spectrum composition were introduced in the first decade of 21st century, and have 
become established and are undergoing continuous development [63-65]. Likewise, sensory 
measurements can currently be seen as a suitable source of additional data that would not 
be possible using the existing network of reference stations. 

Quality of the data from sensory measurements vary depending on analyte(s), 
operating conditions and often on the individual production piece. There are also verifiable 
changes in the produced signals over the service life of sensors or issues with maintaining  
a predefined setting for real measurement, respectively. Checking of the sensors, either 
during production or during use, is necessary not only for these reasons. There is a great 
risk of malfunction, especially for sensors supplied by Chinese manufacturers and in  
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user-assembled devices from those parts. In case of professional use, it is necessary to 
distinguish between the use of sensor system / network for informative or identification 
purposes and the reference measurements of the national air quality monitoring network. 

Research focused on the social level of air quality sensor devices availability to the 
general public was recently conducted. It revealed that laymen directly involved in air 
quality data collection are more interested not only in air quality in general, but also in the 
fields of evaluation of these data and presentation of results. In particular, they alter daily 
routines and activities more effectively when compared to people receiving ordinary public 
information, especially in periods of lower air quality [66]. 

As shown in the growth of publication numbers, sensor technology is undergoing great 
development. The use is already widespread in the field of air quality measurement. In the 
current state of the technology and the near future, the results of sensor measurements will 
definitely not be applicable for air quality management according to legislation. Rather than 
use in reference measurements, further development of complementary applications should 
be expected, such as deployments in remote areas or developing countries and expansion of 
widespread multi-nodal sensor networks. 
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