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SYSTEM OF MONITORING AND CONTROL OF MICROCLIMATE PARAMETERS IN
OFFICE PREMISES

Yechevskyi A.D.
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Ukraine, 61166, Kharkiv, Nauky av.,14

E-mail: anatolii.iechevskyi@nure.ua

Annotation. This paper deals with methods and technologies of data collection in modern
electronics manufacturing. Particular attention is paid to the use of equipment for photographic
capture of QR codes, barcodes and other visual markings on products in order to automate process of
collecting and processing information. The main stages of printed circuit board production, such as
design, manufacturing, component assembly, and testing, are considered. For each stage, specific
data collection needs and possibilities of using photo capture technologies are analyzed. The
advantages of using QR codes and barcodes to label products and components are described in detail.
A comparative analysis of traditional methods of data collection, such as manual data entry, with
automated methods based on the use of photo fixation equipment is also carried out. Thus, the
prospects for the development of data collection technologies in future are outlined, in particular,
possibility of using augmented reality and artificial intelligence to analyze and interpret collected
data.

Key words: automation, control, parameters, data, QR code, bar code, photo fixation, printed
circuit boards, technological process.

AHAJII3 TPOLECY 360PY JAHUX ITPO BUPOBU HA PI3BHUX ETAITAX
BUPOBHUITBA IPYKOBAHUX IIVIAT

€ueBcbkuii A/l

XapKIBCbKMI HalllOHAIbHUM YHIBEPCUTET PaioeIeKTPOHIKH

VYkpaina, 61166, Xapkis, np. Hayku 14

E-mail: anatolii.iechevskyi@nure.ua

Anomauia. Y naniii poOOTI pO3riIsAalOTbCsl METOAM Ta TEXHOJIOTil 300py JAaHUX y CydyacHOMY
BUpPOOHUUTBI eNeKTpoHiku. OcoOnuBa yBara HNpPUIUIAETHCS BUKOPUCTAHHIO OOJIaTHAHHS JUIS
¢doTodikcanii QR-koaiB, ITPUX-KOMAIB Ta IHIIMX Bi3yaJbHUX IO3HAUEHb HA BHUpPOOAX 3 METOIO
aBTOMAaTHu3aIli mpoiecy 300py Ta 00poOku iH(opMmariii. Po3rismaioTbcsi OCHOBHI eTany BUPOOHHIITBA
JNPYKOBaHUX IIAT, TaKl IK IPOEKTYBaHHS, BUTOTOBJICHHS, MOHTaX KOMIIOHEHTIB Ta TeCTyBaHHA. [{ns
KOXKHOTO €Tally aHali3yloThcsl crenudiuHi noTpedu y 300pi JaHUX Ta MOXIIMBOCTI 3aCTOCYBaHHS
TexHoJori ¢orodikcanii. JletanbHo omnucaHi nepeBaru BukopucTtanHs QR-koiiB Ta IITPUX-KOIIB
JUIs MapKyBaHHS BUPOOIB Ta KOMIIOHEHTIB. Takok MpOBEAEHO MOPIBHSUIBHUM aHaNi3 TPaIuLIHHUX
MeTOo/1iB 300py JaHUX, TAKUX SIK PyYHE BBEICHHS 1HQOpMaIlii, 3 aBTOMaTU30BaHUMH METOJaMH, 1110
0a3yl0ThCsl Ha BUKOPHUCTaHH1 00aHaHHA U1l poTodikcanii. TakuM YHHOM OKpECJIEHO NEePCIEKTUBU
PO3BUTKY TEXHOJOIIM 300py JaHMX y MalOyTHbOMY, 30KpeMa MOKJIMBOCTI BHKOPHUCTaHHS
JIOTIOBHEHOT PeaibHOCT1 Ta LITYYHOI'O IHTEJIEKTY JJI aHAlI3y Ta IHTepIpeTalii 310paHuX JaHUX.

Knrwouoei cnosa: apTomaTH3zallii, YOpaBiiHHSA, mapaMmeTrpu, naHi, QR-kox, mTpux-kon,
doTodikcanis, IpyKoBaHi IIaTH, TEXHOJIOTTYHUHN TpOIIEC.

Robotics and automation play key role in modern world, having significant impact on various
aspects of life, including manufacturing, medicine, education, and even information gathering [1-3].
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Al systems are also widely used to analyze and interpret collected data. This makes it possible to
extract valuable information from huge amounts of data faster and more efficiently than humans can
do [4-6].

Collecting data about products at various stages of production is of great importance in modern
industry. This process provides valuable information that can be used to optimize production
processes, improve product quality, reduce costs, and increase efficiency.

In production of printed circuit boards (PCB) manufacturing, identifying PCB components (Fig.
1), as well as PCBs themselves, is important step to ensure correctness and quality of final product.
Traditional methods of component identification, such as manual inspection or data entry, can be
time-consuming and error-prone.

Fig. 1. Printed circuit boards

The use of photo inspection offers innovative solution for automated and accurate component
identification. Through use of cameras and pattern recognition technology, equipment can read QR
codes or barcodes placed on components, allowing each component to be identified quickly and
reliably.

QR codes or barcodes can be placed on warehouse of components (chips, resistors, capacitors,
etc.) to track balances, create, analyze and further optimize map of component movements for
different stages of technological process (TP), and plan purchases to ensure continuity of TP.

To use photo control for product identification, QR codes or barcodes must be placed on each
component. These codes can contain unique information such as part number, manufacturer, or other
relevant data.

The placement of QR codes or barcodes on components can be done at production or distribution
stage. This provides effective way to track and identify components throughout production process.

Image processing feature that allows QR codes or barcodes to be read from components can be
integrated into automated system that captures images of components and processes them to extract
code information. Using pattern recognition techniques, equipment can quickly and accurately
decode codes, allowing each component to be identified. This information can then be used to verify
specification compliance, manage inventory, and track components through production process.

The following is look at how data is collected at each stage.

During PCB design phase, "digital twin" of future board is born. Engineers use specialized
software to create layout of electronic components and conductors. Already at this stage, each
component can be assigned unique identifier in form of QR or barcode containing information about
its type, characteristics, and location on board.

In process of manufacturing printed circuit boards, schematic is transformed into physical board.
QR and barcodes are used to identify board blanks, which allows you to track their movement along
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technological chain and control parameters of processes (etching, drilling, metallization). For
example, by scanning code, equipment automatically selects required processing mode.

During installation of components, QR and barcodes on components allow you to automatically
identify their type and denomination, check compliance with project, and control correct installation.
This significantly speeds up installation process and minimizes risk of errors.

The final stage, where board's performance is checked, is testing and debugging. QR and barcodes
allow you to quickly identify board and get access to its entire production history — from design to
previous test results. This helps to analyze causes of possible defects and optimize production
process.

In other words, data collection plays key role in PCB manufacturing process to ensure quality and
efficiency. There are different methods of data collection, each with its own advantages and
disadvantages.

Manual data collection is traditional method that involves operators directly entering information
into production management system. This method can be quite time-consuming and error-prone,
especially when dealing with large amounts of data.

With advancement of technology, automated data collection has become more common in PCB
manufacturing. One of most effective methods is use of sensors and sensors, which allow real-time
information about process parameters, equipment status, and product characteristics.

Barcoding and RFID technologies are also widely used to automate data collection. Barcodes and
QR codes are applied to products and components, allowing information to be read quickly using
special scanners. RFID tags allow you to store more information and read it at distance without direct
visibility.

Machine vision systems are another powerful tool for automated data collection in PCB
manufacturing [7]. These systems use cameras and computer vision algorithms to analyze images of
products and detect defects or deviations from specified parameters.

In context of this article, special attention is paid to use of equipment for photo-fixation of QR
codes, barcodes or other visual markings on products. These technologies allow you to automatically
read information about products at different stages of production and transfer it to management
system for further processing and analysis.

Comparing different methods of data collection, it can be noted that automated methods, such as
use of sensors, barcoding, and machine vision systems, have significant advantages over manual data
collection. They reduce influence of human factor, increase speed and accuracy of information
collection, and provide more detailed and comprehensive control over production process.

However, it is worth noting that choice of data collection method depends on specifics of
particular production, amount of data to be collected, and available resources. In some cases,
combination of different methods may be most effective solution.

Thus, analysis of data collection methods in PCB production shows that automation and use of
modern technologies, such as photo capture of QR codes and barcodes, open up new opportunities to
optimize process of collecting and processing information, which ultimately improves quality and
efficiency of production.

To summarize, we can conclude that efficient data collection for further analysis is key success
factor in PCB manufacturing. Automating data collection process with help of modern technologies,
such as photo-fixing codes on products, can significantly increase speed, accuracy, and completeness
of information at various stages of production.

The use of QR code and barcode scanning equipment has number of advantages over traditional
data collection methods. These technologies allow you to automatically read information about
products and transfer it to production management system, which minimizes influence of human
factor and reduces likelihood of errors.
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When considering security and protection of data collected by means of codes photographic
capture, there is need to protect confidential information contained in codes (e.g., specifications,
pricing, suppliers, etc.). It is also necessary to implement measures to prevent unauthorized access to
data, such as encryption, user authentication, and access control.

It is also important to ensure data integrity to avoid errors, distortions, or tampering with
information in codes, and this can be done by using cryptographic methods to verify data integrity,
such as digital signatures or hash functions.

Fault tolerance and backup should also be considered. So, need to create backup copies of data to
protect against loss or damage due to disruptions, cyberattacks or other incidents.

Implementation of fault-tolerant data storage systems and disaster recovery procedures.

Based on analysis, following recommendations can be made to optimize data collection process in
PCB manufacturing:

- implementation of equipment for photo capture of QR codes and barcodes at key stages of
production, such as material receipt, component assembly, and quality control;

- integration of photo capture systems with existing production management systems to ensure
uninterrupted data flow and efficient use;

- development and implementation of standards for marking products and components with QR
codes or barcodes to ensure data uniformity and compatibility;

- training of personnel in use of photo-recording equipment and use of data obtained to optimize
production processes;

- regular analysis and evaluation of data collection process efficiency to identify opportunities for
further improvement.

As for prospects for development of data collection technologies in PCB manufacturing, we can
expect further improvement of photo fixation systems and expansion of their functionality. For
example, use of augmented reality technologies can allow not only reading information from codes
but also displaying additional data directly on products in real time.

In addition, development of artificial intelligence and machine learning technologies opens up new
opportunities for analyzing and interpreting collected data. This will allow to identify hidden patterns,
predict potential problems and optimize production processes based on knowledge gained.

Thus, efficient data collection and analysis using modern technologies, such as photo capture of
QR codes and barcodes, is key success factor in PCB manufacturing. The introduction of these
technologies and continuous improvement of data collection process will improve quality, efficiency,
and competitiveness of production in future.

The paper substantiates importance of data collection to ensure quality and efficiency of
production. The use of QR codes and barcodes as means of automatic identification of components
and printed circuit boards at various stages of production is described. The advantages of
photographic capture of codes in comparison with manual data collection are considered. Various
methods of data collection are analyzed, including manual, sensor, machine vision systems, etc. As
result, recommendations for introduction of equipment for photo fixation of QR/barcodes at key
stages of production are provided. Prospects for development of data collection technologies,
including integration with artificial intelligence systems, are outlined.
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