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PROBLEMS OF DIGITALIZATION

The heterogeneous nature of historical 
messages, making it difficult to transform into a 
digital form acceptable for accumulation and 
storage.
Fuzzy concepts and definition.
A mixture of reality and knowledge about it.
Misunderstanding of the relative nature of 
knowledge. Incomplete sources. Messages of 
different levels of trust.
A mixture of social and environmental factors.
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SYSTEM APPROACH TO THE HISTORY

Considering human society as a complex system. History is an 
evolution process of the society (historical objects).
Identification of typology and classification of historical 
knowledge elements
Formalization of factual knowledge as a rigid structural scheme.
Universal description format for chronological and spatial data.
Factual knowledge differentiation by major properties: type and 
rank.
Identification of mutual relations between factual knowledge 
entities (temporary, causal, targeted, typological, genetic, etc.).
Determination of veracity (reliability) parameters of factual 
knowledge and their sources.
Developing an application for historical hypothesizes creation and 
validation, dating/routes clarification, scientific visualization,  etc.
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HISTORICAL OBJECTS

Social (primary)
Person
Group
Organization

Natural
(environmental+transcendental)
Artificial (artifact)

Informational
Products
AI-generated (artinfacts)
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BASE MODEL OF HISTORICAL REALITY

OBJECTUM 
ACTIVUM

SUBJECTUS

OBJECTUM 
PASSIVUM

Actus

Active object Passive object

Historian

Action
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KINDS OF PROCESSES

Natural process

• form of movement, 
which is an 
untargeted change 
by an object of its 
own properties

• specific for natural 
objects

Action [Actus]

• form of movement, 
which is a targeted 
change by an 
object of its own 
properties

• specific for social 
objects
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CATEGORIES OF HISTORICAL REALITY

Event [Obvenientia]

• reflects changes in the 
properties of the object 
that occurred at a 
particular point in time
and space

• has no duration, is 
determined by a specific 
moment in time and the 
current state (property 
values) of the object

Process [Processus]

• reflects the course of 
changes in their 
duration, the transition 
of an object from one 
state to another

• occurs in time, 
characterized by 
duration, start and end 
events, as well as the 
result
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KNOWLEDGE PROPERTIES OF THE ACTION

• Object implementing actionActive object— X

• Groups of  actions by typeOperand — A

• Object over which the action is performedPassive object — Y

• Related objectRelative object — Z

• Planned result of the actionTarget 

• Obtained result (cause of next actions)Effect

• Additional information related to the actionSupplement
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KNOWLEDGE PROPERTIES OF THE EVENT

• Julian date (interval)Time - D
• Geographical coordinates (polygon)Space - L
• Generating action (→ see prev.)Action
• InterrelationsConnections
• Subgroup division for structuring purposesType
• SignificanceRank
• Assessment of the truth and completeness Veracity
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TYPOLOGICAL AND SIGNIFICANCE PROPERTIES

Typology
domestic policy (unrest, civil war, state, economic and legal)
foreign policy (war, embassies, pacts), 
religious, 
cultural, 
biographical, 
natural (astronomical and climatic phenomena, disasters).

Rank
role of historical action/event in the global process and 
establishing the degree of its impact on the subsequent 
course of history 
ranging from universal significance (super-important, rank 0) 
to personal significance (negligible, rank 9)
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SPACE & TIME PROPERTIES

Time accounted by Julian date
the count of days that have passed since 

Monday, January 1, 4713 BC. e. julian calendar
Location describes by Geographical 
coordinates 

latitude, longitude and altitude
Time interval acts as a typical temporal and 
polygons as spatial characteristics

apparatus of fuzzy interval logic and networks
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KNOWLEDGE VERACITY

Veracity [testatus] – assessment of knowledge 
in terms of its validity and evidence. 
Establishment of veracity is provided by 
empirical confirmation, experimental data, 
judgment of the scientific community, public 
practice, i.e. multisubjective assessments. 

Expert estimates
Logical consistency
Mathematical probabilistic methods
Trust in the source

Represents by interval from absolutely reliable 
(1.0) to absolutely unreliable (0).
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CHAINS OF ACTIONS

Action A1

Action A2Event A1i

Event A2f

Event A1f

Event A2i
Causal 
connection

Time

Lo
ca

tio
n

Target TA2

Targeted 
connection

Time connection 1 Time connection 2
Time connection 1-

2
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PROPERTIES OF CAUSAL CONNECTION

• Cause-eventCause
• Effect-eventEffect
• Degree of influence of the causeIntensity
• Promotional or obstructive directionModus
• Assessment of the truth and completenessVeracity
• Connections and related informationSupplement
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FACTOGRAPHIC DATABASE EXAMPLE
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FACTUAL KNOWLEDGE & HYPOTHESIS ANALYSIS

Historical fact (factum) — formalized 
messages (knowledge) about the event/action

Reliable fact -
verified 

information 
about the event 

with high 
veracity values 

(0.7 ... 1)

Weakly reliable 
fact - verified 
information 

about the event 
with average 

veracity values 
(0.3 ... 0.7)

Unreliable fact 
(factoid) -

verified 
information 

with low 
confidence 

values (0 ... 0.3)

Counterfact -
information 

about a 
hypothetical 

event that was 
not realized in 

reality (0)
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APPROACH APPLICATION  POSSIBILITIES

Clarifying dates and routes
Search for implicit regularities
Predictive capabilities 
Automatic narrative generation
Scientific visualization
History of IoT and AI activity 
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APPROACH DISCUSSION FACILITIES

Seminar «Problems of the theory and methodology of 
history: information and communication aspects» (on-
line participation)

The aim of the seminar is to give a new impetus to the 
methodology of historical knowledge in the era of 
intelligent information technology and convergence of 
branches of knowledge.

Open e-journal «TESTIS TEMPORUM: History and 
Humanities in the Digital Age» http://ttemp.org/

An open international scientific platform for a 
comprehensive and free discussion of modern problems of 
historical science and all related humanitarian disciplines.
Invites authors and reviewers
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THANK YOU!
Nikolay Bystritskiy
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