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• Core Functionality: End-to-end automation of the signature verification lifecycle 

• Innovation: Integration of state-of-the-art technologies for reliable verification

• Smartness: Leveraging advanced AI models trained on extensive signature datasets

PROJECT
OVERVIEW

A BACKEND SYSTEM DESIGNED TO STREAMLINE DOCUMENT 
MANAGEMENT BY ENABLING THE ADDITION, STORAGE, SEARCH, AND 
AUTOMATIC ANALYSIS OF SIGNATURES ON OFFICIAL DOCUMENTS.

What is this project?



1. Automate the manual and time-consuming process of signature verification.

2. Secure, centralized storage and fast retrieval of all documents.

3. Support administrative staff with a simple and powerful tool.

4. Scalability to handle a large volume of documents and images.

5. Introduce a comprehensive audit trail with versioning and change logging.

KEY PROJECT 
OBJECTIVES

BENEFITS FOR 
THE ORGANIZATION

ASPECT

Efficiency 

ADVANTAGE
Up to 80% faster document processing by eliminating manual checks and the 
executor's subjective assessment of whether the signature on the 
document is valid or not.

Security High-reliability signature validation based on advanced AI models.

Transparency All data, actions, and changes are logged with detailed metadata, creating a 
clear audit trail.

Cost Savings Fewer human errors, lower operational costs, and reduced need for printing.



THE CURRENT 
CHALLENGES
The existing process for signature verification is plagued by several critical issues:

IT IS ENTIRELY MANUAL, MAKING IT SLOW, TEDIOUS, AND HIGHLY 
PRONE TO HUMAN ERROR.

MANUAL PROCESS

VERIFICATION IS LESS RELIABLE, ESPECIALLY WHEN DEALING WITH 
LOW-QUALITY DIGITAL IMAGES OR PHOTOCOPIES.

LOW RELIABILITY

THE PROCESS IS DIFFICULT TO SCALE WHEN THE VOLUME OF 
DOCUMENTS INCREASES, CREATING SIGNIFICANT BOTTLENECKS.

POOR SCALABILITY

New system is designed to solve these problems directly.



TECHNICAL 
REQUIREMENTS

Enable parallel processing and execution of AI models, with the option to add additional 

GPU units as the number of users increases.

1. High-performance GPU servers

Provide clear and precise signature images, which is essential for verification accuracy.

2. Devices specialized for scanning documents with a high-quality camera

SSD/HDD for active processes, with a centralized archive.

3. Fast and secure data storage

Stable connections, protective layers, and a performance monitoring system.

4. Network and security infrastructure 

Achieved by adding new GPU/CPU nodes and service instances, balancing traffic, and 

replicating the database.

5. System scalability 



HOW THE 
AI WORKS: 
SIGNATURE 
EMBEDDING
WE TRANSFORM EACH SIGNATURE 
IMAGE INTO A UNIQUE MATHEMATICAL 
REPRESENTATION CALLED AN 
"EMBEDDING".

1. A signature image is fed into a pre-trained 
    Convolutional Neural Network (CNN)

2. The network processes the image to extract its 
    key visual features (curves, angles, pressure points)

3. The output is a dense vector (e.g., a list of 512 
    numbers) that numerically represents the signature

4. This embedding captures the essence of the 
    signature, ignoring irrelevant noise.

5. Euclidean and Cosine distances are used to 
    calculate similarity scores.



KEY
FEATURES

1. End-to-end automation of the signature verification process

2. AI-powered verification using CNN-based signature embeddings & similarity scoring

3. Automatic signature cropping from scanned documents

4. Centralized signature database with profile updates & recalculated embeddings

5. Full administrative control: search, filter, and secure deactivation (when there is a change 

of signers on documents)

6. High efficiency & accuracy with complete trace for audit needs and scalability



VERIFICATION
FLOW DIAGRAM



ADDING A SIGNATURE 
TO THE DATABASE

DATA ENTRY OF THE COMPANY FOR 
WHICH WE WANT TO ADD A SIGNATURE

UPLOAD OF THE DOCUMENT 
CONTAINING SIGNATURES

CONFIRMATION

TO BUILD THE REFERENCE DATABASE OF SIGNATURES. IF THE PERSON ALREADY EXISTS, THIS NEW SIGNATURE 
IS ADDED TO THEIR PROFILE, AND THE AVERAGE EMBEDDING IS RECALCULATED FOR BETTER ACCURACY.

PURPOSE



AUTOMATIC SIGNATURE
CROPPING

CROP PREVIEW

AUTOMATICALLY DETECTS AND ISOLATES A SIGNATURE FROM A LARGER DOCUMENT 
IMAGE, PREPARING IT FOR VERIFICATION OR STORAGE.

PURPOSE



VERIFYING A SIGNATURE

DATA HAS BEEN ENTERED FOR THE SUBJECT WE WANT TO CHECK

ADDING THE DOCUMENT
WE WANT TO CHECK

THE CORE AI FUNCTION. IT COMPARES A NEW SIGNATURE IMAGE AGAINST THE 
EXISTING DATABASE FOR A SPECIFIC PERSON AND RETURNS A VERDICT.

PURPOSE



VERIFYING A
SIGNATURE

SIGNATURE LOCATED



VERIFYING A
SIGNATURE

Figure: Real signature

Figure: Fake signature

(overlap >92%)



MANAGING DATA:
SEARCH AND DEACTIVATION

Full administrative control is provided through dedicated UI.

Search Documents: Allows paginated and filtered searches based on any 
metadata.

Search Signatures: Finds all stored signatures for a given person and Company No.

Deactivation of documents with invalid data: Securely deactivates documents or 
signatures as needed.  



1 2 3

SCANNING OF 
DOCUMENTS

1. Scan
    the document

2. Submit
    for the approval 

3. Verification 
    of the document



SUMMARY OF 
ADVANTAGES
This system transforms a slow, unreliable process into a modern, automated workflow.

• Efficiency: Drastically reduces document processing time.
• Accuracy: AI-driven verification minimizes human error (subjective assessments).
• Transparency: Complete audit trail for every action.
• Scalability: The system is adapted to the future growth in data volume.

KEY SUCCESS
METRICS

We will measure the project’s success against these targets:

• Performance: < 2 seconds average response time per query. 
• Reliability: No data loss or corruption during signature extraction. 
• Quality: Complete test coverage (unit, integration, and end-to-end).



Business 
Intelligence System
(DWH, OBIEE)
Data transformation and adaptation 
to business users' needs



• Subject-oriented
Analyzing data about a particular 
subject or functional area

• Integrated
Creating consistency among different 
data types from various sources

• Nonvolatile
Stable data with constant access to 
necessary data

• Time-variant
Data warehouse analysis looks at 
change over time

DWH 
Data Management System

Benefits



DATA 
INTEGRATOR 
ETL Processes

• Data Integrator - A tool that combines elements of integration, synchronization, data quality, and data 
management

• Supports all styles of data integration: data-driven, event-driven, and service-based

• Capable of processing massive volumes of data in real time

• Ensures consistency and accuracy of data at all levels

• ODI operates in ELT mode (Extract – Load – Transform), where transformations are executed on the 
target database, resulting in significantly improved performance



• Access to key information through 
dashboards and reports

• Interactive data analysis (drill-down, 
filtering, comparisons)

• Simple visualization (charts, tables)

• Support for strategic and operational 
decision-making

• Real-time reporting and monitoring

• Ad-hoc report creation by business 
users

• Unified BI platform – integration with 
multiple data sources

BUSINESS INTELLIGENCE 
SYSTEM (OBIEE)



OBIEE - Reports
Subject Area Production Test Development Total

Izvršenje budžeta 31 13 0 44
Glavna knjiga 22 0 0 22
JAFIN 27 48 1 76
IT 16 2 0 18
Obradno-informacioni centar 5 0 0 5
Monitoring 3 0 0 3
Izvodi 6 0 0 6
JLS 15 8 0 23
CRF 25 0 0 25
ISPFI 0 2 0 2
Izveštaji u realnom vremenu 10 14 0 24
MMF 0 2 1 3
Upravljanje informatičkim dobrima 0 5 0 5

256

• Usage Trackage
• Enables users to track all reports 

being run and queries fired to the 
database

• Number of reports by subject areas



• Physical layer
Contains data in the form as given on the DWH base

• Logical layer (Business Model and Mapping)
Represents an intermediate layer between the physical and the presentation layer (report level)

• Presentation layer data
Presented in the form used on reports

OBIEE - Concept

Three Layers

• Dimensions: tables of descriptive attributes (dates, names, codes etc.)

• Facts: tables containing amounts, numbers etc.

Tables are divided into two types:



OBIEE 
- Physical Layer

• At the physical layer, tables are 
linked according to the defined 
keys

• Tables are connected with the 
dimensions that are relevant for 
reporting

OBIEE 
- Logical Layer

• At the logical layer, data is 
modified

• Data from the physical layer 
(database) is prepared for 
presentation in the reporting layer

• Table names and structures have 
undergone changes



OBIEE 
- Presentation Layer

• At the presentation layer, subject 
areas are defined

• Each subject area corresponds to 
one fact table

• Tables, in terms of structure, are 
aligned with reporting 
requirements



OBIEE 
- Sources

• Multiple data sources

• Applying different rules within the 
same reports

• Displaying all data from various 
sources in the same reports

• Linking different data sources to 
produce unified reports



OBIEE - Dashboard
• Interactive access to data and information tailored to user roles
• End users work with reports, charts, tables, and queries in a web environment
• Possibility of drill down analysis, modification of reports and data
• It is also possible to link data from the database with various other sources



OBIEE - Example of report named
Amount of appropriation available



OBIEE – Report examples
Budget execution at the 4th level



OBIEE - Example of report named
Accounting report in detail



OBIEE - Example of a Real Time 
report

• Real Time reporting
▪ Real Time data with minimum delay time



OBIEE – Report examples
Report on daily processing data – EPS



OBIEE – Report examples
IT reporting – Number of requests by status



OBIEE - Self-use of the report 
creation tool

• An intuitive tool that allows 
users to use it easily

• Changing the form of the 
report (adding new columns, 
sums, etc.)

• Adding new views (charts, 
pivot tables, etc.)

• Creating New Reports



OBIEE – Report examples
Government Finance Statistics (GFS) 



OBIEE – Report examples
Government Finance Statistics (GFS): comparison



OBIEE - Customization of the 
Business Intelligence System

• Oracle BI Publisher
• Creating pixel perfect reports in various 

formats that can be distributed to users, 
clients, business partners, etc. 

Report without using BI Publisher Report with using BI Publisher



OBIEE - Security aspect

• Personalized user accounts
• User accounts are stored in 

the Active Directory

• Report viewing only (Read-only)
• Viewing, creating, and editing reports
• System administrator

USER ROLES



CONCLUSION

• Consolidated platform – all reporting in one place

• Optimized for business requirements

• Single source of truth

• Expanding existing data sources
• Adding new data sources
• Creating new reports
• Creating "ad-hoc" reports and analyses
• Creationg real time reports

VARIOUS POSSIBILITIES 



THANK YOU!
Any Questions?
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