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    “We must measure all what we can,  

    and make measurable all  

    what  cannot  be measured…” 

                                

                Galileo Galileus 

 

 

  



 

3 “M”  

 

METHODOLOGY 
 

MAPS 

 

MODEL 



Original  

process 

System  

analysis:  

self-determination;  

instruments  

for description  

and analysis 

  

Cognition  

and  estimate 

model 

OUR  

GENERAL WAY: 



RISK  

AND DANGER 

ANALYSIS  

AND  

ESTIMATION  
 

CONSERNING:   

FLOODS 

LANDSLIDES 

EARTHQUAKES 



 

What  we  MUST to do?  

FINDING of  
DANGER PROBLEM 

DANGER  

IDENTIFICATION 

STUDYING DEPENDS  

“FEATURE – EVENT”  

ACTIVITY EVALUATION: 
VALUES, EXPOSITION, etc. 

DANGER DESCRIPTION 

AND EVALUATIOn 

RISKS’  

CHARACTERISTICS 

UNCERTAINTY  

ASSESSMENT 

RISK  

ASSESSMENT 

“VARIETNESS“ 

ASSESSMENT 

HISTORY and  

COMPARISON 

DECISION  

MAKING 

ELABORATION of  

RECOMENDATIONS 

CONTACT with 

AUTHORITIES 

COMMUNICATION  

ACTIVITY 

MATH. & SIST. 

MODELS 



The point estimates and  

interpretations (- various actors) 

 

Meaning’s  

Field  

FIELD 

 of FILTERS  

Feed 

back 



POINT of VIEW 

ON DANGER 

ANALYSIS  

AND  

ASSESSMENT 
 

   

GEOLOGIST 

BUILDERS 

INSURANCE Co 

MUNICIPALITY 



 

•- RISK ASSOCIATES WITH INSECURITY, POSSIBLE DANGER; 

 

•- IT IS CONSIDERED AS POSSIBILITY (THREAT) OF DAMAGE; 

 

•- IT’S CONNECTED WITH PROBABILITY and LEVEL  of UNCERTAINTY  

of SOME CONCRETE EVENT ARISING… 
 

ALL OF THEM HAVE COMMON FEATURES:  
 

- Risk (and its assessment!!)  is  connected with decision making; 
 

- We have uncertain situation; 
 

-  Each alternative decision has certain probability; 
 

- Risk and waste are connected,  etc. 

 

 

 

 

SOME UNDERSTANDING OF “RISK” 





 

Feacure’ spaces forming: 
 - geological part of features;  

 - hydrological part;  

 - humidity conditions; 

- relief peculiarities and conditions; 

- water table level;  

- litological characteristics; 

- blocks and plates inclination; 

- organic inclusions (e.g. lignite); 

- meiotic clays; 

- level of territories mastering, 

   etc., etc.  
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The main components of general model 









 

Zone Vrancha influence upon Ukrainian territory 





Old Fields of Filtration, Synthesed Slide,  

Odessa Surrounding Belts 



New seismic zoning (E/Q centers) 
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Алгоритм оценки  
 

Классы качества (уровней):        

К1, К2, К3 

Yi          ||Km|| 
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          Рис. 2. Изображение оценочной модел 
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К1 

Simple Image of Vector Model 

Construction for Aggregation Goals 
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Goals of Estimations  

Feature’s Choice Structure  

in Goal-oriented Vector Model 
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      3-dimens.  illustration 





The decision rule for classifying the unknown  

input  monitored object (process, situation)  

is as follows: 

where - fk  is k’s unknown object which must be classified; 

- Mj is class with number j; 

- j changes from 0 (unknown class!) to S; 

- P (Mj / fk) is probability of Mj when this concrete set  

of features fk  is presented on the input of system; 

- equals to pji if νi =1, and to 1- pji if νi = 0.  
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Features’ dependencies discounting (II) 

• Decision functions (I and II level): 
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Decision making on the PDC basis 

 

 

Memory 


i  


ji  

kb
x  

ka
x  weighting 

comparison 

max 

 k
P x a  

B a  

ka
x  

a
x  

 k
P x b  

A a  

B b  
A b  

b
x  

kb
x  

 P A a

 
 P A b  

 P B a  

   , ,








k

ka kb

k

f A

P x A B P x B A

f B
 

 AB kj
P x  

 P B b  

calculation 

kj
x  

B  

A  



Intelligent Agent  
I level 
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Intelligent Agent, II level 
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Структура Интеллектуального 

Агента! 



Socio-Economic Level of the Black Sea Regions of 

Ukraine, Aggregated by Means of Vector Model 

Данные 12-летн. мониторинга на базе 68-ми  

показателей официальной статистики 
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Examples of Vector Model Using  
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Bureau of Innovation Projects 



Danube Delta (at right – Ukrainian Part)  

with Biosphere Reserve, Odessa Region  
ОЦЕНКА ВАРИАНТОВ КАНАЛА С ПОМОЩЬЮ 

ВЕКТОРНОЙ МОДЕЛИ 

38 4.5 



 

 

СОСТОЯНИЕ ВОЗДУШНОЙ СРЕДЫ 
(параметры: взвеш. вещества, SO2 , CO, 

NO2 – в агрегированном представлении) 
Г.ОДЕССА 
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СОСТОЯНИЕ ЗДОРОВЬЯ  

(Нозологич. группы: Ш.C00-D48, 

Ш.E00-E90, Ш.I00-I99, Ш.J00-J99, - 

агрегированное представление)  
Г. ОДЕССА 
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СРАВНЕНИЕ СОСТОЯНИЯ АТМОСФЕРЫ (P)  

И УСРЕДНЕННОЙ ЗАБОЛЕВАЕМОСТИ (D) 

(НА БАЗЕ ВЕКТОРНОЙ МОДЕЛИ) 
•  
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На диаграмме видно, что даты экстремумов совпадают 







Expedition participants 



Первый пример: исследование/оценка гидрозащитных 
сооружений 

Зона обследования (район г. Русе, 

синим показана зона измерений) 





Пример увеличения информации о территории путем 
оценки уровня залегания грунтовых вод  

Оценка сухости поверхности (длина волны 2 см) 

На втором слайде видно, что на глубине 1,5—2,5 м под 

землей находятся значительные полости с водой  
(длина волны радиометра 5,5 см) 

Экономический выигрыш в применении дистанционной 
СВЧ-радиометрии в сравнении с маркшейдерскими 
работами составляет 150—350% (в зависимости от 

величины обрабатываемых площадей) 



Дамба у с. Николово 
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Soil moisture parameters 
(MCW-radiometry data) 

First example: research/assessment hydro-protective construction 

Village of Nikolovo 



Summarized Information 

Humidity 
0 day 

1 day 

2 day 

3 day 

4 day 

Soil humidity dynamics (aggregated data) of various territory parts obtained by 

means of estimate vector model 

       Soil humidity dynamics after rainfall 



Участок А 

 
Second example: assessment of forest fire danger 

A 

Forest area near the lake 

Area А 

Area B 



Risk classes (danger of fire arisement) 

I class 
(low risks, 0—10%) 

III class 
(high risks, more than 45—50%) 

II class 
(middle risks, 10—45%) 

Б 
А 

Areas А and Б get assessment 0,3 and 0,35 accordingly and were 
placed to II risk class before the vector model was applied 

Area A gets assessment 0,65; Б – 0,18 while 

using vector model 

Infrared data places area A into high risks group, and 
area Б into low ones 

Risk 

Knowing of data 
(or readiness level) 



 

SATELLITE and  

 

MCW-slide  

 

SUPERPOSITION 
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SUPERPOSITION 
 



Kinds of Change 

№ Analysis Synthesis 

1 Kinds of analysis Kinds of synthesis 

2 Levels of certainty - / / - 

3 Levels of complexity - / / - 

4 Qual.- quantit. descr. Variety of mechanisms 

5 …….. Insert function 

6 Mechanisms: mem.,.. Levels of aggregation 

7 Values of insert funct. Attributive synthesis 

8 Vacant places System descriptors 

Universal Matrix  
(for description, analysis, assessment) 



Thank you  

for your attention! 

…and patience… 


