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ANALYSIS OF COLLECTING DATA PROCESS ON PRODUCTS AT DIFFERENT
STAGES OF PRODUCTION
SOTNIK S.V., YECHEVSKYI AD.
(svetlana.sotnik @nure.ua, anatolii.iechevskyi@nure.ua)
Kharkiv National University of Radio Electronics

The paper analyzes process of collecting data on products at different stages of production. The
main problems that arise during data collection are considered. It offers comprehensive approach to data
collection, integration and analysis using various methods and tools at each stage of production.

Problem Statement.

In modern manufacturing process, collecting and analyzing product data at various stages of
production plays key role in ensuring product quality, production efficiency, and informed decision-
making. However, process of data collection can be complex and heterogeneous due to use of different
systems, methods, and tools at each stage of production.

The main problems that can arise when collecting product data are

- inconsistency of data formats, which is caused by fact that different systems and tools can generate
data in different formats, making it difficult to integrate and analyze;

- incomplete or inaccurate data — due to human error or imperfect data collection systems, gaps or
errors in data may occur, which reduces its value for decision-making;

- lack of centralized data warehouse, i.e., distribution of data between different systems and
departments can make it difficult to consolidate and analyze them;

- data security and confidentiality, as data security and confidentiality must be ensured during data
transmission and storage;

- complexity of analyzing large amounts of data, as amount of data increases, need for efficient
methods of processing and analyzing it increases.
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To solve these problems, it is necessary to develop comprehensive approach to collecting,
integrating and analyzing data about products at various stages of production. This will allow companies
to increase production efficiency, reduce costs and ensure high quality products.

Therefore, in today's conditions of informatization, automation and robotization of production
processes, it is extremely important to collect and analyze product data at different stages of production
[1-6]. Collecting data at each stage, from product design to transportation and delivery of finished
products, allows you to create holistic picture of production cycle. This makes it possible to track and
control all stages of production, identify problem areas, and optimize processes.

Essence of study.
Various product data are generated at different stages of production process, but analysis identified
typical production stages (Fig. 1).

1. Design and development  =>| 2. Procurement of materials P> 3. Production

and components process
i

5. Logistics and distribution <5 4. Quality control

Figure 1 — Stages of production

Stages of production: 1 — In this stage, data on technical requirements, specifications, drawings and
product models can be collected using the following methods and tools: Requirements Management
Systems; PDM; CAD; PLM; Modeling and Simulation Tools; document and specification repositories;
Version Control Systems; spreadsheets and databases; Software Requirements Management Tools.

2 — data on suppliers, prices, delivery times and quality of materials are collected using following
methods and tools: SCM; MRP; electronic supplier catalogs; e-Procurement Systems; ERP; spreadsheets
and databases; QMS; Web services and online platforms for sourcing; supply tracking and logistics
systems; supplier assessment and accreditation systems; analytical systems for analyzing prices and
demand for materials.

3 — data on parameters of processes, machines, equipment, labor, rejects, and productivity are
generated. Here, data is collected using: DAMS; MES; CNC; SCADA; Workforce Management Systems;
Barcoding and RFID; CMMS; Overall Equipment Effectiveness; sensors and data collection devices.

4 — data is collected on compliance of products with established standards and specifications. At this
stage, data is collected using following methods: QMS; SPC; Automated Measurement and Testing
Systems; computer vision and machine vision systems; Sampling Plans; Non-conformance and Defect
Tracking Systems; Test Management Systems; calibration benches and reference samples; mobile devices
and applications for collecting quality data on site; spreadsheets, databases and specialized software
packages for analyzing quality data.

5 — data on transportation, storage and delivery of products. At this stage, following methods and
tools can be used to collect data: Transportation Management Systems; Warehouse Management
Systems; Freight Tracking Systems; GPS and GIS; RFID; Order Management Systems, etc.

The next step is data integration and management. For effective analysis, it is necessary to integrate
data from different sources into single system. The key elements of this process are:

- standardization of data formats to facilitate exchange between systems;

- data cleaning and transformation to eliminate errors and inconsistencies;

- creation of central data warehouse (Data Warehouse or Data Lake);

- implementing data security and confidentiality measures.

After data integration, various analysis methods can be applied, such as: statistical; time series
analysis to forecast demand and resource needs; machine learning methods for classification, clustering
and forecasting; data visualization to simplify interpretation of results.
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Conclusions

The paper discusses process of collecting product data at different stages of production: 1) product
design and development; 2) procurement of materials; 3) production process; 4) quality control; 5)
transportation and delivery. The author analyzes problems that arise during data collection, such as inconsistent
formats, incomplete data, lack of centralized storage, security and privacy issues, and complexity of analyzing large
amounts of data. A comprehensive approach to data collection, integration and analysis is proposed to improve
production efficiency and product quality.
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XapKiBCbKUI HAIlIOHATBHUIN YHIBEPCUTET paslloeNeKTPOHIKU

Poszenanymo memoou cenepayii mecmoeux Oanux Onsi mecmy8aHHs 0a3 OaHux, 30Kpema, 3
suxopucmanuam SQL-3anumie (CTE, mumuacosux mabauysv, yukiie) ma mosu npozpamyeants C# 3
napanenoHuMu OOYUCTIeHHAMY | MACO8UM KORIIOBAHHAM 00 6a3u O0aHux. 3a80aHHAM OOCNIONCEHHS 8
nioBUWeHHs eqheKMUBHOCMI ma AKOCMI MeCmy68aHHs WIAXOM NOPIGHAHHA Memooie 2eHepayii 0aHux 3
PI3HOI0 CKIAOHICMIO MA HAOAHHS peKoMeHOayill wooo ix 3acmocyeéants. /[ nposedenHs mecmy68aHHs.
00pano npedmemuy 001aCMb MOP2IBEIbHOI KOMRAHIL 31 CKIAOHOI0 CMpYKmypor 6asu danux. Ompumani
pe3yibmamu ma ix aHaniz 00360UNU 3p0OUMU BUCHOBOK U000 NPOOYKMUBHOCIT Memodi8 2enepayii Ois
32€HEPOBAHUX MECMOBUX OAHUX BEIUKUX 00CAI8 6 3aNeHCHOCMI i0 KOHKPEeMHUX 6UMO2 00 npoyecy
Mecmy8anHs ma Haoamu peKomeHoayii wooo ix euboopy.

Beryn. ['enepariis TecTOBUX J1aHUX Biirpae KIOYOBY pojib y po3polli Ta y TecTyBaHHI 0a3 AaHUX,
JIO3BOJISIIOUM BUSIBJIAITU TIOMUJIKM Ta OLIHIOBATH MPOAYKTUBHICTh. OnHaK, (OpMyBaHHS BEJIHMKHX,
peasicTHYHUX HaOOpiB JaHMX YacTO MOB'SI3aHO 31 3HAYHMMM YAaCOBUMHU Ta PECYpCHHUMHM BUTpaTamu. Y
3B'SI3KY 3 LIUM, aHAJi3 Ta MOPIBHSAHHS PI3HOMAaHITHUX METOJIB IeHepallii TECTOBUX J1aHUX, 30Kpema i3
3acTocyBaHHAM SQL-3amuTiB Ta MOBU NPOTrpaMyBaHHS, CTAaHOBUTH aKTyaJlbHE 3aBJaHHS, BHUPIIIEHHS
SKOTO J03BOJIUTH 0OpaTH HaOUIbII eeKTHBHI MIAXOAM JUIsl ONMTHUMI3Allil MpolLecy TecTyBaHHSA O0a3u
TaHUX.

Metonu renepauii. [lyig aHanizy MeTOAIB reHepallli TECTOBUX AaHUX OyJ0 MPOaHaNi30BaHO KUIbKa
OCHOBHMX MIIXOJIB: METOJH, 110 BUKOPUCTOBYIOTh SQL-3amutu, i MoBy mporpamyBanHs C#. KoxeH 3
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