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Title

BR24992975 «Development of a digital twin of a food
processing enterprise using artificial intelligence and IloT
technologies»

Relevance

This project addresses a strategic challenge for the digital
transformation of Kazakhstan's industry. The implementation
of a comprehensive digital twin in a food industry enterprise is
a practical step towards developing advanced "Industry 4.0"
technologies in the country. The project enables a transition
from traditional management methods to a modern, data-driven
approach, which is a key factor in enhancing the efficiency and
competitiveness of domestic enterprises.

Goal

To create a digital twin of a food industry enterprise using
artificial intelligence and IloT technologies, which will
facilitate the digital transformation of Kazakhstan's industry,
foster the development of "Industry 4.0" technologies, and
strengthen the intellectual potential of Kazakhstani science.

Tasks

1. Conduct a comprehensive analysis of the enterprise's current
state to identify technological barriers and define key
digitalization needs.

2. Develop a comprehensive simulation model of production
processes to identify and quantify "bottlenecks" and inefficient
operations.

3. Create an infrastructure for real-time data collection and
storage using Industrial Internet of Things (IIoT) technologies.
4. Develop and implement artificial intelligence (Al)
algorithms for big data analysis, anomaly detection, predictive
equipment maintenance, and optimization of production
schedules.

5. Create a user-friendly and functional user interface for
effective interaction with the digital twin.

6. Conduct pilot operation of the developed system at the
enterprise to confirm its effectiveness and prepare for full-scale
implementation.

Expected and Achieved Results

Expected Results:

Creation of a fully functional digital twin for a food industry
enterprise—a comprehensive system integrating 3D models,
data from Industrial Internet of Things (IloT) devices, and
artificial intelligence algorithms for analysis, forecasting, and
optimization of production processes.

Achieved Results:

A comprehensive analysis of the enterprise has been
completed, and a refined simulation model has been created,
which has allowed for the quantitative identification of
production "bottlenecks." A technological foundation for real-
time data collection has been established, and a prototype of an
artificial intelligence module for analyzing personnel
movement has been developed and tested.
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Patent:

Patent: 1. KZ 10232 GO1F 2025 Utility Model Patent System
for determining levels of petroleum products and water in tanks
https://gosreestr.kazpatent.kz/Utilitymodel/Details?docNumber
=415575

2. No. 56765 dated "15" April 2025 Software implementation
of a system for monitoring production processes using Grafana
and Prometheus

Copyright Certificate:

1. KZ 54286 dated "6" February 2025 Software implementation
of a time series database benchmark TimescaleDB and
InfluxDB

2. No. 56765 dated "15" April 2025 Software implementation
of a system for monitoring production processes using Grafana
and Prometheus
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