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Scopes of Application 

×Corpora and Database Management Systems, Libraries, 

Information Retrieval Systems:  
Å to formulate extended search queries,  

Å locate specific expressions on the Internet,  

Å support automatic text annotation and summarization; 

×Publishing Institutions:  
Å to automatically locate specified lists of expressions with MUs,  

Å classify resulting expressions as SI units, their derivatives or units out of the SI,  

Å check quickly if the extended names of units are used correctly; 

×Text-to-Speech Synthesis Systems: 
Åto generate orthographically correct texts and their 

tonal and prosodic peculiarities; 

 



The main goal is 
to develop algorithms and linguistic resources in order to 

identify, classify and generate measurement units (MU) and 

quantitative expressions (QE) with them on the material of 

hand-crafted text corpora for Belarusian and Russian;  

+ to prove its importance for correct intonational marking. 

 

             ʎʷʛʥʽʢ ʨʫʭʘ˄ʩʷ ʟ ʭʫʪʢʘʩʮʶ 

      ʇʦʝʟʜ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ  

óThe train was running at the speed of 

200 ʢʤ/ʛ 

200 ʢʤ/ʯ 

200 km/h 

ʫ ɹʝʢʘʩʘʚʘ. 

ʚ ɹʝʢʘʩʦʚʦ. 

to Bekasovo.ô 

SI derived unit of speed  

with a multiple prefix 

ʜʟʚʝʩʮʝ ʢʽʣʘʤʝʪʨʘ˄ ʫ ʛʘʜʟʽʥʫ 

ʜʚʝʩʪʠ ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ 

ótwo hundred kilometres per hourô 



Three sets of algorithms  

for BE and RU: 

1.  Identification & Classification of QE with MU    

according to the SI 

 

2.  Identification & Classification of QE with MU 

according to word formation 

 

3.  Processing of QE with MU into orthographical 

words 



Difficulties 
×The language-dependent origin; 
  

Bel. ñ ʥʘò = Rus. ñʯʘʩò = Eng. ñhourò = Ger. ñStundeòé 

 

×A great variety of numeral quantifiers and names of 

units, both in writing and formation;  
 

Å intricate agreement: 

 

25 ʤʝʪʨʘ  ˄ ó25 metersô, 21 ʤʝʪʨ   ó21 meterô, 23 ʤʝʪʨr  ó23 metersô  

 
Å synonymy of written forms: 

 

2000 ʤʝʪʨʘ˄ ó2000 metersô = 2000 ʤ ó2000 mô = 2 10į ʤ ó2 10į mô  

= 2 ʢʽʣʘʤʝʪʨʳ ó2 kilometersô  = 2 ʢʤ ó2 kmô = é 



http://www.nooj4nlp.net/pages/nooj.html  



Scientific-technical text corpora 
BE 

RU 



1. Identification & Classification  

of QE with MU according to the SI 



Identification of Numeral Quantifiers 

Language-Independent! 



Results of NQ Identification 

RU 

BE 

EN 



Identification of the SI basic MU 

BE 

RU 



Identification of the SI derived MU 

BE 
RU 



Identification of MU out of the SI 

BE 



Identification of MU out of the SI 

RU 



Results of identification of QE with MU  

according to the SI for Bel & Rus 

<MEAS> 
BE 

RU 

1m 

0,1 Hz 

8 t 

year 2005 

74 degrees 

EN 

109 K 

200 000 l  

33 years  

5   

600 C 



Results of identification of QE with MU  

according to the SI for Bel & Rus 

<MEAS+SI+D> 

0,1 Hz 

400 Pa 

0 C 

50 C 

200 C 

260 C 

BE 

RU 

EN 

0,1 Hz 

25 W 

4,25 W 

16,44 J 

30,0 J 

209,3 W 



2. Identification & Classification of QE with MU 

according to Word Formation 

MARKED

TEXT 

OUTPUT
+Mub

+ Mump

+ Musp

+ Muhp

INITIAL

TEXT 

INPUT

TEXT PROCESSING

Syntactic

component 1

Morphological

component 3 

Morphological

component 4 

Morphological

component 2 

Morphological

component 1 

Syntactic

component 2



Excerpts from the NooJ 

dictionaries of basic stems 
BE RU 



Describing Inflectional Classesé 
BE 

RU 



Databases of Prefixes  

according to the SI 

BE RU 



Word-formative classification of MU: 
1. with full-form stems and without prefixes  

ʤʝʪʨ, ɻʝʨʮ, ʆʤ (eng. meter, Hertz, Ohm) 
 

2. with full-form stems and full-form prefixes  

ʥʘʥʘʬʘʨʘʜʳ, ʤʽʣʽʘʤʧʝʨ  

(eng. nanofarads, milliampere)  
  

3. with full-form stems and shortened prefixes  

ʢɹʘʡʪ (eng. Kbyte) 
 

4. with shortened stems and without prefixes  

ɼʞ, ʛʘ, ʇʘ (eng. J, ha, Pa)  
 

5. with shortened stems and shortened prefixes  

ʢʤ, ʜʣ, ʛʇʘ (eng. km, dL, hPa) 

 



2. Identification & Classification of QE with MU 

according to Word Formation 

MARKED

TEXT 

OUTPUT
+Mub

+ Mump

+ Musp

+ Muhp

INITIAL

TEXT 

INPUT

TEXT PROCESSING

Syntactic

component 1

Morphological

component 3 

Morphological

component 4 

Morphological

component 2 

Morphological

component 1 

Syntactic

component 2



M2 identifies full-stem MU with full  

multiple and/or submultiple prefixes 



M2-operation results 

RU <NOUN+Mump> 

kilometres 

kilograms 

megawatt 

megahertz 

gigabyte 

megajoule 

BE <NOUN+Muhp> EN 

micromegafarads 



Examples of annotated word forms 
BE 

 

 

 

 

 

 

Ɍ) 

 

ɍ) 

 

 

 

 

 

 

 

Ɍ) 

 

ɍ) 

 

RU 

There are no word forms ñʜʵʢʘʣʽʪʨʘʤʽò (Eng. decaliters) ñʥʘʥʦʩʝʢʫʥʜʘʤʠò 

(Eng. nanoseconds) in the resource dictionary.  

 

BUT!  

 

All the morphological data are preserved by the algorithm (according to the 

grammatical characteristics of the basic stem). 



2. Identification & Classification of QE with MU 

according to Word Formation 

MARKED

TEXT 

OUTPUT
+Mub

+ Mump

+ Musp

+ Muhp

INITIAL

TEXT 

INPUT

TEXT PROCESSING

Syntactic

component 1

Morphological

component 3 

Morphological

component 4 

Morphological

component 2 

Morphological

component 1 

Syntactic

component 2



S1 for Numeral Quantifiers is the same. 



S2 collects M1-M4 data and  

identifies QE with MU 



Excerpts of the results obtained with the S2 
BE <MUEXPR> 

RU 

EN 

31 ÕT 

2,4 mZv 

9.81 N 

60 000 pF 

1 sm 

1 megabit 

(1/299 792 458) seconds  

200 MeV 

20 kiloelectronvolts 

1 megaelectronvolt 

1mA 

100 kilobytes 

100 Mohm 

13 

yottayoktograms 

137,4 MHz 

1383,95 carats 

2.2 Õs 

22 femtograms 

8.1Ā10^21 J 

98,00 deg 



3. Generating QE with MU into 

orthographical words 

7000 ʤ 

ʩʝʤ ʪʳʩʷʯ ʤʝʪʨʘ˄  BE 

RU 

EN 7000 m 

ʩʝʤʴ ʪʳʩʷʯ ʤʝʪʨʦʚ  

seven thousand metres 



BE 

RU 



b_ 
generate tokens denoting MU 

a_ 
generate numbers  from 0  

up to 999 999 999 999 

BE 

RU 



Peculiarities of the inflection of nouns after numerals 

1. After number 1 (or with 1 as a final digit) nouns take endings of the 

Nominative Singular (NomSg). QE will  proceed to branches 1 or 2, depending 

on the gender of nouns, in particular Masculine (Masc) or Feminine (Fem). 
 

2. After numbers 2, 3, 4 (or with 2, 3 or 4 as a final digit) nouns take the 

Nominative plural (NomPl) in Belarusian, whereas in the Russian these 

numbers require nouns in the Genetive singular (GenSg). Depending on the 

gender, QE will  move to branches 3 or 4. 
 

3. Numbers from 5 to 19 and round numbers (or with them as final 

digits) require nouns in the Genitive plural (GenPl) in both languages. QEs 

will  follow the 5th branch. Branches 6 and 7 are for pluralia tantum nouns. 
 

4. Special inflection is demanded by pluralia  tantum nouns: ʩʫʪʢʠ and ʩʫʪʢʽ 

(Eng. twenty-four hours). They take branches 6 or 7 . 



a_GenPl 

from 0 to 999 999 999 999 

Genitive plural 

BE 



Scheme of the BE ramified algorithmic complexes 

Triad 1 
0-999 

Triad 2 
to 999999 

Triad 3 
to 999 999 999 

Triad 4 
to 999 999 999 999 

é 



Mlr 

It generates any whole number from the class of billions. 

RU 



b_GenPl 

RU BE 



Excerpts of results of generating QE with MU  

into orthographical words BE 

RU 


















