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Guide to Symbols

The catalog presents a wide range of Al-based
solutions. We understand that choosing the
right system can be challenging, so we have
developed a symbol system to help you quickly
navigate the catalog and find what you need.
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The Al Institute is a research unit of ITMO University, responsible for shaping the
university’'s R&D strategy in Al and ensuring the full cycle of research and development
in Al and related digital technologies — from fundamental and exploratory research to
the implementation and maintenance of industrial prototypes. The Al Institute includes
various departments of ITMO University.

. @azm@
iTMO :
RESEARCH CENTER ._. '
“STRONG Al IN INDUSTRY”

The Research Center "Strong Alin Industry” was established at ITMO University in 2021as
a part of the federal project "Artificial Intelligence” and the Russian Government Decree
No. 1120 dated July 5, 2021. The center focuses on the creation and the application of Al
technologies for addressing new classes of problems. Those problems are the subject
of creative activity for industry specialists (design engineers, technologists, managers),
related to engineering and technology and typical for industrial enterprises.

The center’s key focus is the development of strong Al (AGI) technologies combining
composite machine learning mechanisms and multi-agent systems.
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ITMO

NATIONAL CENTER
FOR COGNITIVE RESEARCH

The National Center for Cognitive Research is a National Technology Initiative
competence center focused on the cross-cutting field of "Machine Learning and
Cognitive Technologies.” It was established in May 2018 on the basis of a consortium
of leading Russian organizations in science, industry, and higher education, headed
by ITMO University, in accordance with Russian Government Decree No. 1251 dated
October 16, 2017.

The center primarily performs engineering functions: its mission is to develop a
balanced domestic ecosystem for the development, replication, and implementation
of Al technologies to create high-tech products and services in demand across various
industries, including:

* Creating Al tools for rapid development and replication of industry-specific solutions
based on foundational models and generative Al.

 Developingtools to automate the design, development, training, and implementation
of Al systems accessible to industry specialists.

* Assessing the effects of Al system implementation in various fields and managing
risks through computer modeling.

 Developing specialized industry-specific Al solutions on demand and training
qualified customers and users of Al systems.
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Problem-Oriented Frontier Laboratories

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Problem-oriented frontier laboratories are research units focused on exploratory research
in innovative Al fields. These include:

 Laboratory of Composite Artificial Intelligence
 Laboratory of Automated Machine Learning

e Laboratory of Theoretical Computer Science

Corporate Laboratories

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Corporate laboratories are research units created to conduct comprehensive R&D aligned
with the development programs of strategic industrial partners. These include:

 Corporate Laboratory of PJSC Rosneft Oil Company

e Corporate Laboratory of SBI Mosstroyinform
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DataMall 2.0: Distributed Instrumental Platform for Al
Digital Object Development and Maintenance Based on
Big Data

Designed to support the lifecycle of Al system development and operation based
on big data and heavy models by distributed teams. It manages high-performance
computing resources and data storage, supports Al model prototyping and debugging
using ready-made components, simplifies custom model and service development, and
enables objective progress assessment for qualified customers.
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Optimization of computational resources by up to 20% System Proven
and Ready for Full
Commercial Deployment:
An actual system proven
Competitive Advantages through successful
...................................................................................... operations in an
operating environment,
and ready for full
commercial deployment.
An actual system proven
Transparent management of distributed Al system through successful
development and operation operations in an
operating environment,
and ready for full
commercial deployment.

Automation of supercomputing resources and big data
storage for Al model training

Unified development tools (Python, Jupyter
Notebook)

Development Lead

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Denis Nasonov,
Ph.D. in Technical Sciences

dnasonov@itmo.ru
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SMILE.Cloud: Platform for Rapid Prototyping, Development,
and Model Training on Data

Designed for rapid Al model development and training by domain specialists without
programming or database skills. It provides dataset preparation and preliminary analysis,
automates Al model construction using Low/No-Code approaches, enables the creation of
complex composite Al models from various components, and supports synthetic data usage.

= Version 0.5 Datasets m Uploaded models Description Dashboards Templates € Run graph
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Filter: 11
11 df_2

Bootstrap_1 o
Filter: 11 Filter: 11

Data: 11

TrainAndTest_1 RandomizedSearchCV_1
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Filter: 11

KNNImputer_1

14 df_1
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12 df_o
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Effects of Implementation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Acceleration of Al training by 2-4 times

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Visual Al model construction based on task and data
graphs

Automated construction of composite application
graphs using AutoML

Docker technology for remote computation of composite
applications

Porting built models to Python code

Development Lead

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Sergey lvanov,
Ph.D. in Technical Sciences

svivanov@itmo.ru

ooooooooooooooooooooooooooooooooooooooooo

System Proven

and Ready for Full
Commercial Deployment:
An actual system proven
through successful
operations in an
operating environment,
and ready for full
commercial deployment.

13
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FEDOT.LLM: Intelligent Assistant Based on Automated
Machine Learning

Designed for end-to-end automation of predictive model creation. FEDOT.LLM transforms
user queries in free form into structured problem statements, processes input data
accordingly, and solves the task using the FEDOT or FEDOT.Industrial framework. It can
handle classification, regression, time series forecasting tasks and anomaly detection.

=)
@ verreauest | —Jp  Pretrained Models
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i

Process architecture of automating
the creation of predictive models

using FEDOT.LLM
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
Effects of Implementation TRL
Acceleration of predictive model development by at 8
least 10 times W WS D T o, o

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

System Incorporated
In 75% of cases, model quality exceeds human-created Y o

in Commercial Design:

benchmarks Actual system/process
completed and qualified
through testing

Competitive Advantages and demonstration

..................................................................................... (pre-commercial

) ) demonstration).
Tasks are formulated in natural language (no programming

knowledge required)

Automated solution selection based on quality
metrics

Explainable solutions and Python code generation

Development Lead

Nikolay Nikitin,
Ph.D. in Technical Sciences

nnikitin@itmo.ru

15
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Digital Testing Ground for Al System Quality Assessment

Designed for experimental evaluation of Al system quality based on a set of metrics during
certification testing. It provides objective assessment and quality (accuracy) control, defines
the applicability boundaries of developed Al systems, explains existing Al systems, tests
Al systems under extreme conditions, as well as assesses their development potential and
determines the resource cost of the further improvement.

MonwuroH: aBTomMaTU4ecKkas npoBepka Ka4yecTBa Mogenen MalunHHoro O6y‘-leHVIF|

Mpoeepka kauecTea 0ByUeHHOM CTOPOHHER MOAEAM MAWMNHHOTO 0ByueHWA. Mpu Hannumm train AaHHBIX MOXHO CPABHWTL KAUECTBO CTOPOHHEN MOAEAV C baseline u Moaensio asTomaTryeckoro

MalmHHOro cbyuenus Fedot.

BblspaTb Moaernb... ﬂOﬁaBVITb TeCTOoBble AaHHbIe... HOsaBVITb TPEHNPOBOYHLIE
AaHHbIE...
Buibepwute daiin... Q63zop Buibepute dainn... QOb6zop
* ObAzaTensHoe none * ObAzaTensHoe none: BriGepute paiin... 0O6zop
TpeboBaHua K 3arpyskaemomy daiiny: TpeboBaHua K 3arpy>xaemomy daiiny Tpe6osanna k sarpyxaemomy daiiny:
1. Twne nogaepxusaemsix daince: *.pkl 1. TUNBI NOAAEPXHEIEMBIX BAFN0B: *.C5V, *.2ip, .XIsX, xlsm, xls, 1. TNl NOAREPKHBAEMbIX GaFAOE: *csv, *.2ip, XIsX, XIsm, XIS,
2, scikit-learn>=3.1.0 Xlsb, xit, xir xisb, xit, xir
3. Makcumansnsii pasmep: 1 G3 2, THNBI NOAREPXHEAEMSIX PASAEAUTENEH ARG ".Csv daRnos: 2. TUNE MOALEPKMEAEMEIX pasaAUTERelt AR *.CSv balincE:
32NATaA (), TOUKE € 32NATON (1), TabyAauMs (\t), npoea () 33M#7TaR (), TONKa € 3anAT0M (), Tabynauus (\t), npoben ()
3. Makcumansroi pasmep: 1GB 3. Makcumanerelii pazmep: 1 G

Evaluating of Machine learning model

quality in the polygon interface
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Effects of Implementation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Increase in certification test coverage by at least
6 times

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Reduction in testing labor costs by at least 4 times

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Building benchmark SOTA solutions using AutoML

Simulating various operational conditions with
synthetic data

Objective comparison of multiple Al system versions or
different Al systems based on varying principles

Development Lead

Ivan Khodnenko,
Ph.D. in Technical Sciences

ivan.khodnenko@itmo.ru

System Incorporated

in Commercial Design:
An actual system/
process completed and
qualified through testing
and demonstration
(pre-commercial
demonstration).

17
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ProtoLLM: Rapid Prototyping Framework for Applications
Based on LLMs

Designed for rapid prototyping of multifunctional applications using large language models
(LLMs) and retrieval-augmented generation (RAG). It supports external service and model
integration via plugins, optimizes LLM performance through ensemble methods and multi-
agent approaches, generates synthetic data for LLM training, and accelerates LLM-based

system development.

ProtoLLM Framework

| Components Models Procedure for working with a database
|
|
i External APIs
| Component for working with (GigaChat, YaGPN,
! plugins vsegpt, etc.)
@ | Component for working with RAG Local BYAM
Application |
Developer 1 Component for working with ensembles and I
agents l

Infrastructure for models

Component for working with synthetic data

User

Process architecture of automating
the creation of predictive models
using FEDOT.LLM

18
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Effects of Implementation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Acceleration of LLM-based system development by at
least 5 times

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Optimization of computational resources up to 20%

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Templates for LLM agents and multi-agent systems

Multifunctional RAG: texts, databases, and
engineering software

Support for arbitrary LLMs, either directly or via APls

Development Lead

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Anna Kalyuzhnaya,
Ph.D. in Technical Sciences

anna.kalyuzhnaya@itmo.ru

ooooooooooooooooooooooooooooooooooooooooo

Integrated Pilot System
Demonstrated: System/
process prototype
demonstrated in an
operational environment
(integrated pilot system
level).

19
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Stalactite: Federated Learning Framework for Big Data

Designed for rapid prototyping of vertical federated learning systems, focusing on execution
and monitoring of machine learning models working with distributed data. It supports secure
data exchange between parties using homomorphic encryption and gRPC, includes built-
in monitoring (Prometheus, Grafana) and reporting (MLFlow) tools, and features a CLI for
convenient training and process tracking.

module
module

local multithread > < honest > ta—

single process " master members S 2

<distributed gRPC-based < arbitered >

P LR R Stalactite - Prerequisites ---------~ .
. MIFlow Prometheus
4 Stalactite ) ( N
& ; ' Postgresq| Grafana
communications I:Ié Stalactite ML !

g

(multiple processes | _
multiple nodes) master members | /> Stalactite :
arbiter CLI

\ NG ' / - N |
Container &= |

( Stalactite | [ Stalactite ) Runtime dg:r :
@ models &=| data_preprocessors \ y
L module )L module )

Prototyping process architecture of
vertical federated learning systems
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Effects of Implementation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

15-30% higher utilization of corporate data

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Supports datasets with up to T00M records and 10K
features

Models for tabular data (linreg, logreg, MLP, tabular
ResNet) and images (ResNet, EfficientNet)

CLI for training, inference, and status tracking

Development Lead

Nikolay Butakov,
Ph.D. in Technical Sciences

nabutakov@itmo.ru

ooooooooooooooooooooooooooooooooooooooooo

System Proven

and Ready for Full
Commercial Deployment:
Actual system proven
through successful
operations in an
operating environment,
and ready for full
commercial deployment.

21
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Marketplace Platform for Al-Enabled Digital Solutions and
Services for Industrial Digital Transformation

Designed to provide access to development tools and services created by ITMO University
and partners as part of industrial digital transformation (by industry). It enables intelligent
search for services and libraries, provides access to cloud-based Al development tools,
and showcases proprietary solutions for various industrial partners. It can also be used
for practical training of industry specialists.
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Effects of Implementation TRL
Acceleration of solution search and evaluation by up 9
t05times | 2 N B N N N § |

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Reduction in technical proposal preparation time by
up to 2 times

System Proven

and Ready for Full
Commercial Deployment:
An actual system proven
Competitive Advantages through successful
..................................................................................... operations in an

Unified interface for accessing applied services, tools,and ~ ©Perating environment,

libraries with detailed documentation and ready for full
commercial deployment.

Cloud-based service and demo application

deployment

Industry-specific solution categorization \w
1‘-.
:I- b :1'
Development Lead F-ﬁt

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Alexander Bukhanovsky,
Dr. of Technical Sciences

avbukhanovskii@itmo.ru
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Intelligent Multi-Agent Engineering System iMAgES

Designed to optimize technical and economic indicators for drilling and oilfield development
projects. It provides interactive data preparation and interpretation for medium-term production
planning, builds optimal drilling and development scenarios, and generates subsequent stages

of the project value chain.

Competitive Advantages

End-to-end planning across all stages of the value creation chain

Fast plan variant calculations using surrogate models

Verification calculations using external models and engineering software

Calculation of financial and economic parameters of the oil-fields development

Development Lead

g existing area objects) @0c00c000000000000000000000000000000000 o

Sergey lvanov,
Ph.D. in Technical Sciences

Set up calculation parameters

Calculation type Consider area objects v

Deposits Karamovsk oil-field e
Start calculation

Calculation results

svivanov@itmo.ru
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Karamovsk  0.06 10 0.00 5457 049 476045 010 1096716 42585
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FCF distribution by n rubles
00 II Accumulated CAPEX structure
- Ill_l | | [ P——

tion by year, million rubles

di

—————— - Example of calculating financial and economic

| | Lo . .
I II parameters for field development in the
; IMAQES system

NPV
§§8§8¢8% .
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Decision Support System for Optimal Low-Temperature
Gas Processing Technology Selection

Designed to justify optimal low-temperature gas processing technology selection using
intelligent multi-agent systems. It automates the construction of efficient technology
application scenarios and manages project quality based on quantitative indicators.

Competitive Advantages

Verification calculations using external models and engineering software

Development Lead

........................................ :
options
Sergey lvanov,

Input data, H H H
restrictions TR PhD Iﬂ TeChnlcal SClenceS
' AT
; L Calculation of H H
@ HYSYS @aspentech LLLLLL efficiency for one SV'VanOV@ltmoru
System of integrated 1100 1y scenario (NPV)
modeling of — P P ——
technological J = e
processes o
peL> — — LN N K
T — z E 5
(= @ =
Calculation of the transport
scheme for,one scenario
L = e ~ - g
T i
Cross-functional, / l—- T
geograph\ca&y distributed A ")\/-:.—L.‘ P
conceptual design team \ B e Other options
P e :d worked out

Architecture of building low-
temperature gas preparation scenarios
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Intelligent Decision Support System
«Tatneft Digital Expert Council»

Designed for intelligent data analysis and high-level decision support in automating and
optimizing oil extraction and refining processes. It allows natural language queries and
provides detailed answers backed by reference materials. Implemented as a multi-agent
system based on a foundational Al model.

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Denis Nasonov,
Ph.D. in Technical
S Sciences

Logistics and trading

Basic knowledge

Production dnasonOV@itmo.rU
Engineering
Recycling

Corporate

Governance and Development

Tasks of the Digital
Expert Council

27
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Digital Platform for Surrogate Modeling and Industrial
Software Reengineering

This platform is designed to automate the development of low-resource surrogate models
and data-driven digital twins for a wide range of industrial systems and assets. Leveraging
engineering software, it constructs a physical modeling database that captures diverse
object states, then employs automated machine learning (AutoML) techniques to train and
validate surrogate models.

Using a unified database, the platform integrates multi-parameter surrogate models into
operational digital twins. This enables direct utilization without requiring the execution of the
original engineering software, significantly reducing computational overhead.

3 df_o Filter: 3 e  LatinHypercubeSampling_1
Data: 2
MetricCondition_1 e  StreamRecallingModel_1 Data: 2 ®  RemoteSoftware_1 Data: 3 o  TrainAndTest_1

Filter: 6 Filter: 6

3 df_1
4 df_2
Filter: 3 Filter: 4
®  RandomForestRegression_1 7)  RegressionScorer_1

Architecture of checking the
surrogate model of the software
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Acceleration of surrogate model development - 7
2 to 4 times faster

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

. , ) Integrated Pilot System
Faster computations compared to physical modeling - Demonstrated: System/

5 to 50 times quicker process prototype

demonstration in an
operating environment
(integrated pilot system
level).

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Automatic database generation by running engineering software on a remote
supercomputer

Automatic alignment of the database content and model structure to achieve the
required accuracy

Visual interface requiring no programming knowledge

Development Lead

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Irina Bolodurina,
Dr. of Technical Sciences

prmat@mail.osu.ru
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Open
pSource

GEFEST: A Generative Design Library for Physical Objects

Designed for creating Al tools for generative design of various physical objects in
continuous media using evolutionary optimization. It supports multi-objective problem
formulation, integration with physical simulators, and generative Al models.

GEFEST implementation
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Al Solutions

Implementation Benefits

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Simplifies the development of customized solutions by
2-4 times

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Accelerates conceptual design processes by up to 60
times

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Supports both structural and functional design based on
polygonal structures

Fast evolutionary optimization algorithms with
controlled convergence

Handles stochastic external influences

Development Lead

--------------------------------------------

Nikolay Nikitin,
Ph.D. in Engineering
nnikitin@itmo.ru

ooooooooooooooooooooooooooooooooooooooooo

System Proven

and Ready for Full
Commercial Deployment:
An actual system proven
through successful
operations in an
operating environment,
and ready for full
commercial deployment.
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Al Solutions . . . . ..

Instrumental Platform for Digital Urbanism

Designed to solve typical urban planning tasks related to assessing and planning urban
development based on spatial indices and metrics derived from city information models. It
evaluates urban environment conditions based on service infrastructure availability, accessibility,
transport connectivity, centrality, and development potential.

Residential area
data

Intermodal public
_ transport graph

= ;s Data on
= e city services
B

==

Identifying remate
and poorly
connected areas

Assessment of the
overall provision
of “remote”
territories with the
most popular
urban services

Assessment of

population spatial
inequality
indicators

User Interface of the Digital
Urbanism Tool Platform
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

o _ _ System Proven
Reduction in system development and implementation and Ready for Full

costs by 35-50% Commercial Deployment:

An actual system proven

through successful
Competitive Advantages operations in a real
..................................................................................... environment, and ready

for full commercial
Open architecture for integrating data from various cities  deployment.

and territories

Wide range of machine learning and spatial analysis
models integrated into the digital city model

Scenario modeling for strategic urban planning

Development Lead

Sergey Mityagin,
Ph.D. in Technical Sciences

mityagin@itmo.ru
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PROSTOR: Digital Platform for Territorial Development
Management

Designed for urban planning tasks, it assesses and plans urban development based on
spatial indices and metrics from city information models. Provides an assessment of
the territory’'s condition based on a set of factors, including ecological, transportation,
social,and engineering aspects. It forecasts the development prospects of the territoryin
accordance with one of the possible profiles: housing, industry, agriculture or recreation.
During the conceptual design stage, it ensures automation of functional zoning of the
territory and generation of concepts for its development. At the stage of predicting the
effects of territorial development, it forecasts socio-economic consequences for the
specific location, surrounding context, and the region as a whole.

Dot e

(2 5 4>

User interface for the Renovation
and Reclamation Planning Platform




ITMO University

Effects of Implementation TRL
Reduction in pre-project research time by 25-50% 5
I I B S .
...................................................................................... Laboratory Testing
Reduction in system development and implementation of Integrated/Semi-
costs by 35-50% Integrated System: the

system component and/
or process validation

is achieved in a

relevant environment.

(development continues
Regional urban planning context and development plan in 2025).

integration

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Social risk assessment for development projects

Accelerated conceptual design using generative Al

Development Lead

Sergey Mityagin,
Ph.D. in Technical Sciences

mityagin@itmo.ru
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Generative Designh Technology for Complex Industrial
Facilities and Structures

Intended for conceptual design of industrial and logistic complexes using generative Al to
evaluate the territory development potential and select basic technological and construction
solutions. Applicable for designing facilities in harsh climates, such as Arctic cargo terminals.

- - = - == Ha ceHcopHOM akpaHe Ucnonk3yiTe fBUXKEHNE
06u1as MHchopMaLMA - —— . O[IHOrO Nanbua Ana NepemelleHus, ABYX
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. - 2 0o6bEKT 1A NPOCMOTpa ero TUna

Mnolwaab 30HbI KOHTERHEPHOro TepMmuHan... 95,631
KB. M
Mnowaap NyGAMYHOR 30HBI, KB. M 24,060

Mnowaae 3aKpbITOR 30HbI, KB. M 336,265

KonuyecTeo 06beKToB MH(PaCTPYKTYPbI

KONW4ecTBo aMAHMCTPATUBHBIX 3[aHUA
KonuyecTeo naccaXupeknx nupcos
KonuuecTBo rpy3oBbix NpcoB
Konu4ecTBo onepaLMoHHbIX CKNa 108
KonuuecTBo TonnmeHbIx 6akos
KOnU4eCTBO OTKPbIThIX CKNaI08

KonuyecTBo cknagos

MpocTpaHCTBeHHbIe NapaMeTpel
MHPacTPYKTYpbI

H; i 06bEM pesepByapoB, ky6. M216,298
Mnouaaw NnowazoK XxpaHeHns, KB. M 15,987

Mnowaab onepauMoHHbIX NIOLL aaoK 8,993
XPaHeHus, KB. M

MNnolwaae NOPTOBLIX NNOLLAA0K XPAHEHUR, KB. M 0

Mnowaak OTKPbLITLIX MIOWAK0K XpaHeHns, 4,496
KB. M

User interface for the Arctic Ports 30HUpOBaHUe .
project generation system
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Effects of Implementation TRL

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Space utilization efficiency improvement by up to 45% Prototype System
Verified: a system/

process prototype
demonstrated in an

Competitive Advantages operating environment
(beta prototype system
Rapid digital model generation under uncertainty level).

Multiple alternative development scenarios

Optimization considering regulatory and spatial
constraints

Consideration of climatic features, operational and
extreme characteristics of the external environment

Development Lead

Sergey Kudinov

sergei.kudinov@itmo.ru
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«Digital Mayor»: Intelligent Assistant for Comprehensive

Decision Support in Urban Management Based on a
Foundational Model

Designed to improve urban management efficiency (speed, cost, quality). It provides a
natural language Q&A interface, works with urban databases and knowledge bases, and
integrates with urban planning software.

'''' Services  About © SomPetersburg A Account [ X Assistant
Main Work spac Services About © SointPetersburz A Account ——
i Draw the polygon
santpetersburg  + 0 |- < nasitant D
@ School layout plan L + 1 Draw the polygon Open chat history
@ Potential school 2
placemen! t = Open chat history
W Potential affected blocks ¢
2
®
[}

Location: Saint-Petersbu|

ANSWER: The layer of green

g\ areas is shown on the map
Sy,

N <y

4
lllustration of the conversational interface
for the virtual assistant in the digital

urbanism platform
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Personnel workload reduction by 3-6 times Integrated Pilot System
Demonstrated: System/
process prototype
demonstration in an
operating environment
(integrated pilot system
level).

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Elimination of hallucinations via effective knowledge base
usage

Automated execution of digital urbanism platform
modules and data unification.

Natural language interaction and result explanation

Development Lead

Sergey Mityagin,
Ph.D. in Technical Sciences

mityagin@itmo.ru
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rTIM Generative Designh Core

Designed for rapid digital model creation for territorial development concepts in civil
engineering. It automates zoning, placement of residential, social, and commercial objects,
and ensures compliance with regulatory requirements. The rTIM generative design core is the
foundation of the rTIM territorial information modeling Al platform.

Competitive Advantages

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Master plan development and evaluation accelerated by 3 times

Ensures compliance with regulations and accurate prediction of technical and
economic indicators

Optimal scenarios for complex development projects under incomplete data

Development Lead

®0c0cc00c00000000000000000000000000000000 o

| | PyauHo X e 8- - ——
[ 26%P7enT > AUTOMATED_PLANNING/40681/automated_planning_sugge. | z .
! ~ = Sergey Kudinov
% Ton W koHomuka [ napamerps @ Cuenapun . = o =1
O6pasoBaHue A k d t
g sergel.Kudinov@itmao.ru
P 1340
KOM4eCTB0 0611e06pa30BaTe b HEIX OpraHu3aLMit 1
342
neTckn i 0
sawi 4
Mepuumta ~
210
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1
PeKpeaLoHHble 30HbI A~
n i me 12392
MNOWank BHYTPUKBAPTANLHOO O3ENEHEHIS, M2 62792
Cnopt A

Residential area generated
in the rTIM platform
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Intelligent System for Analytical Support in Urban Planning

Designed for preparing and analyzing digital urban planning documentation. It automatically
generates the graphical and textual parts of the document, taking into account regulatory
requirements, as well as a digital model in the form of a set of geospatial layers. Moreover, it
checks projects for compliance with construction parameters, and compliance with accessibility
and social infrastructure norms.

Competitive Advantages

Auto-generation of compliant documentation

Prevention of regulatory violations

Verification and correction of manually created documentation

I
€ YyacTok 23:43:0202010:419 Develo ent Lead
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PaspeuweHHbIi 81 NS 3KCTNYATALMH MHOOSTEHOMO
MCnonb30BaHMA MHOrOKBaPTUPHOTO [IOMa M MHbIX BXOSLIMX B COCTAB _JJ
TaKoro 10Ma 0GHEKTOB HEABUKUMOTO UMYLLIECTEA o LS o
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MyH1UmMnNanbHble yenyr —~ =
;
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Land parcel Analysis Interface
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Intelligent Service for Generating Apartment Layouts
in Residential Buildings

Designed for automatic digital model creation of apartment layouts for Moscow's
renovation program. It considers input data such as existing apartments, target
requirements, and land plot details, and outputs digital models with floor plans and
descriptions.

Competitive Advantages

[ Sreoum Kypra Meponp e e e 2
Ba-pIIISHTbI onep Development Lead
srax Sergey Kudinov
9 . . «
sergei.kudinov@itmo.ru
MnaHnposka
B B B

Interface of the apartment generation
service for the Moscow renovation
program
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Open
pSe)urc:e

Soika: Library for Spatial-Semantic Text Data Analysis

Designed to enrich city digital models with data from citizens’ digital footprints and
vernacular quality assessments.

Competltlve Advantages Development Lead

Fact extraction and aggregation from social media Alexander Antonov

eeteeesetteesnnttetnnttetnnttcesnntccnnntecennscccnnsccesnnsccsnnsscennascennnseeennse ASANTONOV@ItMO.ru

Subjective urban quality assessment based on citizen
opinions

Methods of identifying and geocoding of mentioned
locations, a set of classifiers and NER models for
functional content classification

SOIKA pipeline
—_—
PARSING CLASSIFICATION GEOLOCATION | e O ELING AND RiSK
Collect Public Determme
Extract
Groups Urban —T > oo = =
f Funcions Addresses 88 e
Form Graph Semantic Detect Events
Start J/ ( - Structure ’ > Clustering > and Links Result
CoIIeci .
Messages

. J

Library module workflow: two-level

geolocation classification and risk
detection
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Open
pSc»urce

Blocknet: Network Analysis and Modeling Library
for Urbanists

Provides tools for creating block-network city models and generating optimal
development requirements. It evaluates network metrics like connectivity and centrality,
calculates service provision based on norms, and optimizes city models.

Competitive Advantages

Tatyana Churyakova

churyakovat@itmo.ru

Visualization of the process of
creating a city block network model

45



Al Systems
for Scheduling
and Planning
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Intelligent Multi-Agent Decision Support System for
Industrial Business Process Planning Based on LLMs

Designed to optimize industrial business process scheduling under uncertainty and
incomplete data. It automates steps from documentation analysis to schedule validation

and provides recommendations.
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Planning labor reduction by 16-20 times System Incorporated
in Commercial Design:
An actual system/
process completed

- and qualified through
Competitive Advantages test and demonstration

(pre-commercial
Al-driven scheduling automation using corporate data demonstration).

Fast schedule optimization and validation algorithms

Individual and collective labor function assessment

Development Lead

Anna Kalyuzhnaya,
Ph.D. in Technical Sciences

anna.kalyuzhnaya@itmo.ru
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Intelligent Tool for Optimizing Geographically Distributed
Production Structures

Designed to justify the optimal structure of geographically distributed production through
combinatorial optimization of workshop placement, taking into account various costs,
including internal and external logistics, personnel, and capital construction. The tool
enables comprehensive evaluation of solutions across a range of parameters — from
product specifications to key economic indicators.

Competitive Advantages

Configurable constructor mode with extensive user-defined settings

Development Lead

Sergey lvanov,
Ph.D. in Technical Sciences

® Cesepo-3anagHblit

®  Cubupckuit
®  OxHbIA
svivanov@itmo.ru PRSI

® Cesepo-Kaskasckuit

® [1anbHEeBOCTOYHbIN

@ PLU Mocksa (Jlobepubl)

(i) MapupyTsl oT PL| MockBsa (Jllo6epubl)

Interface of the system for selecting
the optimal structure of distributed
production
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Library of Transport Routing Methods for Light Petroleum
Product Delivery Using Graph Neural Networks

Designed for rapid scheduling and route planning for petroleum product delivery, considering
road conditions and station inventory.

Competitive Advantages

Adaptable to other logistics tasks

5= custom path (Distance: 1636 km) Development Lead

P G‘ p— Origina| Path (Distance: 1510 km) oooooooooooooooooooooooooooooooooooooooo .
) - 'orta ! Al rsaiun - “ . .
5o LN AN, S | Sergey Mityagin,

] oua\r_wca _ - (=== Ph.D. in Technical Sciences
g Molinazzp — = g e

: Lampﬁg'pano :

1

j

tyta—" ||

f'
) 'S ,_-'.__ mityagin@itmo.ru

/

(C) OpenStreetMap contributors

Initial graph Clustered graph Centroid graph

The route between two points on the optimized UGN graph
is slightly less accurate than the original algorithm, but much
faster to calculate
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Open
I:’Saurce

SAMPO: Framework for Optimizing Production Processes
Under Uncertainty

Designed for automating production planning in complex conditions, such as oilfield
development. It uses metaheuristics to build Pareto-optimal plans considering time, resources,

and budget.

Competitive Advantages

Adaptable to changing conditions and limited resources

Plan development time reduced from months to days

Robustness and controllability of plans in response to external changes

Scheduling using
a multi-agency approach

Graph separation into blocks
TR ] 3 Agents configuring 3
Input data }

MA scheduling

Work Graph Structure : { )
' : : Schedule
L ' tasks order;
Contractors list : e : resources assignment

]

Scheduling using a particular algorithm
Optimization criteria Development Lead
E : : Choosingshedulingalgorithm 0000000000000 00000000000000000000000000 o
! ! —> — .
§ v : Denis Nasonov,
Algorithm parameter selection PhD in TeChnica| Sciences
"""""""""""""""""""""""""" dnasonov@itmo.ru

Scheme of the adaptive optimization

process for production scheduling
SAMPO
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Expert.HR: Intelligent System for Measuring Employee
Digital Profiles

Designed for HR and recruitment optimization. It automates video interview question
generation and survey, analyzes candidate behavior based on multimodal data. Identifies
early indicators of HR risks and determines ways to address them through training or
management of employee authority.

YcTaHoBUTe TpeGyeMblli MPOLIEHT COOTBETCTBMA HaBbIKOB KaHAMAATOB
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Interface for interacting with
the employee digital profile
measurement system

OTknoHWTL KomaHaY p!




ITMO University

Effects of Implementation TRL

Video interview analysis time reduced by 9 times 8
. _§ 3 B B B B |

Automated screening for large candidate pools System Incorporated

(1000+ resumes) in Commercial Design:

An actual system/
process completed and
qualified through testing
and demonstration

(pre-commercial
Automated candidate-job matching demonstration).

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Interview question generation based on job
descriptions

Individual and collective labor function assessment

Development Lead

Anastasia Laushkina,
Ph.D. in Technical Sciences

aalaushkina@itmo.ru
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System for Assessing Labor Resource Availability
at Industrial Enterprises

Designed for the objective assessment of the personnel availability for organizing new
production facilities in a given territory, determining the feasibility of managing workforce
migration (including consideration of transport accessibility), and identifying conditions
that contribute to the stability of an enterprise’s workforce potential (living conditions,
logistics). Applicable for supporting decision-making regarding both the establishment
of new production facilities and the modernization of existing ones.
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Interface for interacting with the system
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Effects of Implementation TRL

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Retention cost optimization by up to 10% Prototype System

Verified: System/process
prototype demonstration
in an operational
environment (beta
Comparison of the development potential of different prototype system level).
enterprises based on the availability of human resources

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Multi-level workforce potential modeling (national,
regional, city)

Objective and subjective migration factor integration

Development Lead

Sergey Mityagin,
Ph.D. in Technical Sciences

mityagin@itmo.ru
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System for Forecasting Personnel Needs Based
on Long-Term Development Programs

Designed for high-level production modeling to achieve workforce planning for the
company, detailing down to individual positions and professional roles within a production
unit/workshop/section. The calculation methodology is based on forecasting production
volumes and the required workforce resources using regression analysis, balance-based

economic models, Markov chains, and graph theory.
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Effects of Implementation TRL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

HR risk cost savings of 5-10% Prototype System
Verified: a system/

process prototype

demonstrated in
Competitive Advantages an o_perat|on|ng
..................................................................................... environment (beta

i : rototype system level).
Multi-scale process modeling P ype sy )

Adaptation to company-specific production
structures

Use of both internal company data and regional socio-
economic and demographic statistics

Development Lead

Sergey lvanoy,
Ph.D. in Technical Sciences

svivanov@itmo.ru
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Open
pSc»urce

OCEAN-ALI: Library for Intelligent Personality Trait Assessment

Designed for the development of Al-based applied systems that utilize algorithms for
intelligent analysis of human behavior based on multimodal data (audio, video and text)
to automatically assess the level of human’s individual personal traits by the Big Five
(OCEAN) model. The following traits are evaluated: Openness to Experience (Openness),
Conscientiousness, Extraversion, Agreeableness, Emotional Stability (Non-Neuroticism)

Competitive Advantages

Multimodal data (audio, video, text)

Affective traits analysis

Adaptable to various professions

C nput T T T T T T T T T T T T Tpareonality traits assessment of each person data ! | Assessment i~ " Applicationcases ' .~ 7 Outputdata 1
Imultimodal datal 1 Personality traits assessment of each person data h : i) 1 i impler‘:‘lgnted o OCEAN-Al 1 : Output data a
! [PersoniD 1] * 1 Modules Fiec | ) 1 . Y !
| Y L | . . . i D 1 1 |PersonID 1] 1 Ranking potential 1 1 N csv el
1 2] .:) Vo > Video information & F= q [MediaPipe 1 \ : : by . A > Ranking ol |
1 % ' analysis module E E‘ 0] 1 : Five scores ] f responsigilities 1 : result 5 H 1
1 " Librosa . L 1 1 - §
I |PersonID2( 1 openSMILE Multimodal H () ' 1 ! : 1
io i i = Person D 2| ! 1

| < —_— > AUdllo |r.|form:tllon MM%{ >»| information fusion |+ Ly +—»! | Forming effective work ', oat [ csv [plll]
: _2 LI | analysis module module E @ : 1 | Five scores | 1 teams 7 SU g 1
LI | 1 1 1 'y 1
! [} E (%5 L 1 1 L 1
i P - Whisper i ; 1 1 ! Predicting consumer 'y Preference e

1 erson ID N . N like, right? They both LIWC Sz 1 ] 1 rer
o [ | Text information Knew each other b > A 1 [person DN ! 1 preferences +»| prediction 1

AN : ich other as well. So
4 ;) o analysis module  “Er 2o e 1= 1 ! for industrial goods ' result E y
! % (I ', |Five scores | ; 1 L 1
! [ 1 i 1 1 LI 1
[ e e e e ittt | s Emt ]
7] sul
, B |
___________ 1
Scheme of operation of algorithms for intelligent
analysis of human behavior based on multimodal Development Lead

data

Alexey Karpov,
Dr. of Technical Sciences, Prof.

karpov@iias.spb.su

59



Al Systems
for Computer
Vision

and Robotics



Al Solutions . . . o 2025

SMILE.CV: Environment for Training Industry-Specific
Computer Vision Systems

Itis designed to automate the creation and training of computer vision systems across various
industries by leveraging low-code programming and standardized templates. Provided as
a cloud service, it democratizes the development process, ensures the required functional
performance of computer vision systems on limited computing resources through the
creation of composite machine vision models using automated machine learning methods
with compression and optimization for end devices, and provides access to specialized
computing resources with horizontal scalability.

ﬂpe,uc*KasaHHble KOHTPONbHbIE TOYKK X
MpoaoaHmK | All Datasets : Combined and predicted : combine-img_1_0-img-1-1.png
B3 Source photo 1 ‘) Image rendering () Image statistical plot
[ i 0.fang .
= -
& sc
= -
&) s img_1_4png

» (3 Source photo
~ B3 Combined and predicted

Matching between trucks at the entrance
MELEEENE to the territory based on a neural network
descriptor
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Effects of Implementation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Enables compression of trained models by up to 10
times, with no more than a 10% drop in accuracy in
target use cases

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

«Smart» consumer model with customizable individual
characteristics for specific population categories and
cities (regions)

Takes into account informational (news)
background, advertising, and the macroeconomic
context

Maintains performance during sudden changes
in the situation (e.g. crises)

Development Lead

Sergey lvanov,
Ph.D. in Technical Sciences

svivanov@itmo.ru

Lab Testing/Validation
of Alpha Prototype
Component/Process:
design, development
and lab testing

of components/
processes. The results
provide evidence that
performance targets may
be attainable based on
projected or modeled
systems (development
continues in 2025).
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Open
I:)Source

ODRS: AutoML Framework for Object Recognition Tasks

Provides automatic deep learning model selection and pipeline formation for object
recognition tasks. It not only provides recommendations for selecting object detection
models but also allows training the suggested models directly within the framework
through a convenient API.

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Open-source integration

Development Lead

ooooooooooooooooooooooooooooooooooooooooo

Alexey Dukhanov,
Dr. of Technical Sciences

dukhanov@itmo.ru
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— * Yolov5
n (] —
° !EE - L « Yolov7
g Dang | — 2 * Yolov8
J anum [YAML « Fast R-CNN
Input data + SSD

! !

The properties of sets and models are used to
generate recommendations

RecommendationEngine(Datasets, Model)

!

Recommended models are trained

Training(Recommendation)

!

Assessment of the quality of the model

Evaluation(Model)

The principle of operation

of a framework for object
recognition tasks
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Open
pScsurce

ROSTOK: Framework for Generative Design of Mechatronic
and Robotic Systems

It is aimed at the generative design of mechatronic and robotic systems made for
various purposes. The framework implements an automated co-design algorithm,
including the initial mechanism description as a graph, environment setup, simulation
of generated mechanisms, and finding the best possible design.

Competitive Advantages

Fast multi-parameter optimization
using efficient graph algorithms

Co-design of robotic functions and infrastructure

Development Lead

Sergey Kolyubin,
Dr. of Technical Sciences

Nodes/Rules

Object to grasp

s.kolyubin@itmo.ru

Description of
a mechanism
for simulation

Algorithm for the framework

of generative design of lever
mechanisms for robotics

Mechanism data
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SMILE.RS: Instrumental Environment for Creating Public
Recommender Services

Designed for rapid prototyping, development, and testing of large-scale recommendation
services. Accelerates the deployment of recommendation systems by leveraging: pre-trained
models, on-the-fly retraining, validation using synthetic behavioral data from user avatars.

PekomMeHpaumn DanHbie Pepaktop 3arpyXeHHse Mogen Onucaxne Baseline ﬂ 3anycTuTe rpady

[MpeacKka3saHHble KOHTPO/bHbIE TOUKK

All Datasets : Combined and predicted : combine-img_1_0-img-1-1.png
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NonbsoBatens 1101

O6bexTbl U3 06yyaloleli BBIBOpKU MNpepckasaHHbie 06beKThI (No peiTUHry) MeTpuku KauecTsa
(o 10) nepEsE e
Pyccruin TepmuHatop (1989) BarmeH 1 PobuH (1997) (5.4) TR T Test data T
BatmeH 1 Xapnu KeuHH (20... TepmuHaTop 3 (BoccTa... (5.4) B i
Hasap B 6yaywee (1985) TepMuHaTop reHesuc (2. (5.4) el S0
VeaH BacunbeBuy MEHAET... MupaTte! Kapnbckoro M... (5.3)
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Batmen: Macka QaHTasma... Xponukin HapHuu: Jles... (5.2) analysis system
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Effects of Implementation YIT
Development and training time reduced by 2-4 times 4
...................................................................................... - - - -
Cold start time reduced by 30% Lab Testing/Validation
of Alpha Prototype
Component/Process:

dDesign, development
and lab testing

Competitive Advantages of components/
..................................................................................... orocesses. The rResults
Multiple built-in models and algorithms provide evidence that

performance targets may
be attainable based on
projected or modeled
systems. (development
continues in 2025).

Template-based solutions with Low-Code
customization

User behavior simulation

Development Lead

Sergey lvanov,
Ph.D. in Technical Sciences

svivanov@itmo.ru
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ANT-Farm: Framework for Multi-Scale Financial Behavior
Forecasting

Designed to model behavioral economics processes at both: Population-level (district,
city, region) and Individual-level across diverse macroeconomic scenarios, including crises
triggered by external shocks and internal factors.

Survival phase trajectory t-SNE illustrated

8 ©- 2018
2019
2020
201

- 2022

54 [ N -=- survival real

—— Survival simulated
Socialization real

—— Sacialization simulated

~=- self-realization real s

—— Seli-realization simulated

03-08

Total expenses imin. RUB)
=

2022-02 2022-03 2022-04 2022-05 2022-06 2022-07

Comparison of the total consumption of the artificial

Projection of the phase trajectory of a real
agent population with the consumption of real

consumer population for analyzing the

users by category of basic needs during periods of
instability

dynamics of total transaction volume over
several years.
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Effects of Implementation YIT

Consumer behavior forecasting during crises -

(5-14 days) Prototype System
...................................................................................... Verified: System/process
prototype demonstration
in an operational
environment (beta
prototype system level).

Conversion rate improvement by 10-18%

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Smart consumer models with customizable profiles

News, advertising, and macroeconomic context integration

Robustness under sudden changes

Development Lead

Anton Kovantsev

ankovantcev@itmo.ru
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Open
pSﬂurce

Sim4Rec: Generative Al Library for Training Recommender
Systems

It is designed for creating synthetic data arrays that simulate the behavior of participants
in service provision processes (bank customers, trading platforms, food service
industry, entertainment industry) for training, testing, and comparing the quality of
recommendation systems.

Competitive Advantages Development Lead

Anton Lysenko

......................................................................................

...................................................................................... b”nkop@itmolru
Easy adaptation for interaction mechanisms
Behavior change prediction during crises
0700 0oe0o
BET5 M uce 0575 B vcs
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The quality of the UCB recommendation system
as it learns in the simulator, compared to random

recommendations (RandomRec)
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ITMO.HACK 2.0: Al Hackathon Platform

It is designed to automate organizational and technological processes during Al and related
digital technology hackathons. These processes include forming a team, data access,
computing resources utilization, task management, result quality evaluation, and ranking

participants according to various criteria.

Lindposan capmakonori

Mosa komaHaa

Komanpa 3anABKU

KanutaH AgmuHucTparop

DevOps

Qe 89992134039
<] 123

22 Monr komaHpa

@ Y4yacTHUKK

Enusasera JlutusHoBa

HasBaHue komaHAbI

OnvicaHvie KoMaHabl

@ Komarpa B novckax yuacTHMkos. HacTponTb

+ MpurnacuTb

I'puropuii Benbkos

Q 89992134039 Q 479995376443
<] 128 <¢] agsdags
[ Moppo6Hee [ Moppo6Hee ]

Codcpun Mpuropbesa

Frontend developer

Qu 89992134039

Interface for interacting with
the hackathon platform
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Effects of Implementation TRL

Hackathon organization complexity reduced 9
ooooooocoooooooooooocoooooooooooocoooooot ooooooooooooooooooooooooooooooooooooooooooooo System Proven

Supports up to 2000 participants and Ready for Full

Commercial Deployment:
an actual system proven
Competitive Advantages through successful
..................................................................................... e [ o
Informal automatic result verification (including tracking operating environment,

of the decision process) and ready for full
commercial deployment.

Tailoring for various industries and formats

Rapid decision prototyping (baseline) using AutoML

Development Lead

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Meruert Nurysheva

mknurysheva@itmo.ru
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ILMS: A Platform for Practice-Oriented Training in Digital
Technologies Using Applied Software and Digital Twins

It is designed to organize the educational process in disciplines that actively use digital
technologies. It enables theoretical learning in a “flipped classroom” format, with a focus
on laboratory and practical works that are done directly in engineering software packages,
industry-specific applications, and digital twins of real-world objects and systems. The
platform provides learning progress tracking, as well as assessments using Al technologies.

E O6pasoBartenbHanA nnatdopma

MpuknaaHble 3824 reoMexaHuKu
npu 6ypeHnu u paspaboTke
MECTOPOXAEHWI

® w @ oo

13. O6Lyue cBegeHuns o
NOCTPOEHUM FrEOMEXaHUYECKNX
mopenen

12. Kputepun o6pasoBaHusi
TpewwmH astol Pl

OcHoBbI paboTsbl B
) reoMexaHn4eckoM CHMyNsiTope
«PH-CUTMA»

@ 5/20 @ 0/5

4. NMpumMepbl paboTbl ¢
MHCTPYMEHTamm

3. Pacyet ycTonumBoCcTH
CTBONA CKBaXMWHbI &

OCHOBBI rMAPaBNNYECKOro paspbiBa
nnacra
@ 0/0 @ 0/0

OcHoBbl paboTbl B
reoMexaHU4ecKom CUMynsTope
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1. BBOAHbI ypoK 2. OCHOBHbI€ MHCTPYMEHTbI

OcHoBbI rMapaBM4yecKoro paspbiea
nnacra
@ 0/0 @ 0/0

1. TmapaBnnyeckuii paspbis 2. MopspoK NOAroTOBKY U

nnacrta nposefexus P
Cospanune gusaitHa B cuMynsTope
PN «PH-TPUL»
o o @
1 DeAanmaiian N NAnmALllaA LIARAFA MAAALITA

Interface for interacting with a digital

technology learning platform
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Effects of Implementation TRL
Infrastructure organisation complexity reduced 8
by 8-12 times (RN NSRS — —f———

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Study class size increased by 3 times without quality _System Inco_rporat_ed _
loss in Commercial Design:

An actual system/
process completed and
qualified through testing
and demonstration

(pre-commercial
Seamless integration with open-source and proprietary demonstration).

software for learning with transparent license control

Competitive Advantages

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Using Al for generating assignments, assessing
learning progress, and adjusting educational
trajectories

Cloud-based access model for educational software

Development Lead

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Kirill Plugin
kirillplugin@itmo.ru
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Open
pSource

Edulytica: A Library for Evaluating Text-Based Learning
Outcomes Using a Large Language Model

It is designed for in-depth evaluation of informal learning outcomes presented as
complex documents (term papers, graduation theses, etc.) to assess their alignment
with the user's objectives (student’s, reviewer’s, examiner’s, etc.).

Competitive Advantages Development Lead

e00cc00000000000000000000000000000000000 o

Vladislav Tereshchenko

vvtereshchenko@itmo.ru

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ability to customize the evaluation process to meet
specific user requirements and subject areas

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Use of Retrieval-augmented generation (RAG) with
regard to specific domain and data context
Possibility of advanced prompt customization using
specialized patterns

m EDULYTICA

3 Craryc:

BeinonHeHo

Tun
|

3apaum:

[LoctxmmocTs

i Interface for interacting with the library

of educational text assessments
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Al Solutions

#Higher Education Program IIiTMo

Big Data and Machine Learning
(Master of Science in Applied Mathematics and Informatics)

The program aims to those who want to understand artificial intelligence approaches
at the system level, learn how to develop and apply big data and machine learning
technologies to solve various practical problems, and gain in-depth knowledge and skills
in working with big data and developing data mining methods. The program has been
accredited by the Al Alliance Russia - it complies with professional standards in the field
of Al and meets the actual business needs of employers.

-

Students of the Big Data and Machine
Learning Program
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#Additional Professional Education

We offer Advanced Training and Retraining Programs, including those tailored to meet

the customer’s needs.

Subject Modules

Introduction to Artificial Intelligence:

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

* Al approaches and technologies;

* Ethics of Al;

* Trust and safety of Al;

» Al technologies in scientific research;
* Al technologies in education;

* Al technologies in industry.

Artificial Intelligence Technologies

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

« Data handling;

* Data-driven Al Models;
* Al Quality;

* Basics of Generative Al;
e Computer Vision;

 Natural language and speech
processing systems;

e Decision support systems;

* Generative Al for industry-specific
tasks.

Large Language Models:

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Introduction to large language models;
Prompting;

Effective fine-tuning;

Instructional based learning;

RAG: using external knowledge in LLMs;
LLM agents and ensembling;

Beyond text: multimodality.

Working with Customers

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Interaction between the Customer and
Al Systems Developer

Al Development Tools
Al in the modern university;

Methodology for implementing Al-
related disciplines.
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Professional retraining program: «Artificial
Intelligence for a Qualified Customer»

Objective: the program is designed to support the needs of industry experts
responsible for implementing Al technologies in their subject area, to teach them

how to choose an Al-based approach, to correctly set tasks for Al system design,

to effectively manage the development process, as well as to accept and assess the
quality of Al systems based on effective practices of interaction between the customer
and developers.

Target audience: Industry specialists responsible for Workload

implementing Al technologies in their fields. = i, |

250 academic hours

Learning outcomes:

-----------------------------------------------------------------

* Understanding of data processing, requirements
for data collection, preparation, and storage.

* Ability to evaluate the quality of Al models.

* Ability to effectively communicate with Al system
developers.

* Ability to control project activities in Al systems
design.
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School of Generative Artificial Intelligence

Objective: Developing a systematic understanding of large language models.

Workload Format Target audience

72 academic hours In-person Master’s students
Learning outcomes:

* Knowledge of the main architectures underlying modern LLMs;
* Ability to understand the specifics of applying LLMs to various tasks;
* Ability to work with model prompts and understand their form and structure;

* Ability to use external facts and knowledge to refine LLM knowledge using RAG
techniques and document corpora;

* Ability to fine-tune models using various modern approaches.

The study group of the School of Generative Design
in the United Arab Emirates with teachers from ITMO University
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ITIVIO

OPEN SOURCE

The largest academic community in Russia unites enthusiasts
creating and using open-source scientific projects, including in
the field of Al/ML.

We actively promote the idea that contributions to science are achieved not only
through publications but also through convenient tools that can solve various research-
intensive tasks. We also host "Open Science” meetups where developers of open-
source libraries can present them to colleagues and conduct analytical research. Also,
we implemented the Al-based tool OSA (Open Source Advisor, https://github.com/
aimclub/OSA) that allows automating the improvement of scientific repositories.

Ok 740

~ 2 F 4-
|

Db

Telegram channel A
p

Meet up of Open Source Community
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About us

The open-source ecosystem includes over
30 projects in the field of Al

1800+ stars for main repositories

1000+ community members

Solutions used in over 40 countries

In 2024, we conducted a consolidated review of used Data/ML open-source solutions across
various categories, helping users navigate the main tools and practices. The study reflects not
only the current state but also forecasts the industry’s development for the next couple of years.
The review is based on insights from top experts and quantitative metrics.

®
©

"1*-:-

'.:.glf.’-'

2

s

k

Read the study Our repository We are on Our recommendations
on GitHub Open Data for open-source
Science developments in Al
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FEDOT EPDE

Provides automatic generative design A library for automatically identifying

of machine learning pipelines for various data structures in the form of differential
real-world problems. equations.
https://github.com/aimclub/FEDOT https://github.com/ITMO-NSS-team/EPDE

iOpt BAMT

Automated search for optimal A tool for modeling and analyzing
hyperparameter values for complex data based on Bayesian networks. It
mathematical models, processes, and includes algorithms for building and
methods. training Bayesian networks on data and

_ _ _ applying them for tasks like missing data
https://github.com/aimclub/iOpt imputation, synthetic data generation,
edge significance evaluation, etc.

https://github.com/aimclub/BAMT
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TEDEouS GOLEM

A universal solver for approximate A framework for optimizing graph
solutions of (O,P)DEs, combining the structures using metaheuristic methods.
power of PyTorch, numerical methods,

and mathematics in general. https://github.com/aimclub/GOLEM

https://github.com/ITMO-NSS-team/torch_DE_solver

AutoTM FEDOT.Industrial

Automated selection of topic model An AutoML framework for predictive
parameters using evolutionary algorithms. analytics in industrial tasks (tabular data
AutoTM provides tools for preprocessing and images).

English and Russian text datasets and

tuning topic models. https://github.com/aimclub/FEDOT.Industrial

https://github.com/aimclub/AutoTM
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