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Êîíöåïöèÿ ðàçâåäî÷íîãî ïîèñêà (exploratory search)

ïîëüçîâàòåëü ìîæåò íå çíàòü êëþ÷åâûõ òåðìèíîâ

çàïðîñîì ìîæåò áûòü òåêñò ïðîèçâîëüíîé äëèíû

èíôîðìàöèîííàÿ ïîòðåáíîñòü � ñèñòåìàòèçàöèÿ çíàíèé

íàâèãàöèÿ â ñåòè,

ïîèñê ôàêòîâ,

óïîìèíàíèé,

êîíêðåòíûõ îòâåòîâ

ñàìîîáðàçîâàíèå,

òåìàòè÷åñêèé ïîèñê

ñèñòåìàòèçàöèÿ

çíàíèé

èññëåäîâàíèå,

ýêñïåðòèçà,

ðåôåðèðîâàíèå,

ìîíèòîðèíã òåì

Gary Marchionini . Exploratory Search: from �nding to understanding. 2006.
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Êîíöåïöèÿ ïðîåêòà ¾Ìàñòåðñêàÿ çíàíèé¿

¾Îãðîìíîå è âñå âîçðàñòàþùåå áîãàòñòâî çíàíèé ðàçáðîñàíî

ñåãîäíÿ ïî âñåìó ìèðó. Ýòèõ çíàíèé, âåðîÿòíî, áûëî áû

äîñòàòî÷íî äëÿ ðåøåíèÿ âñåãî ãðîìàäíîãî êîëè÷åñòâà

òðóäíîñòåé íàøèõ äíåé, íî îíè ðàññåÿíû è íåîðãàíèçîâàíû.

Íàì íåîáõîäèìà î÷èñòêà ìûøëåíèÿ â ñâîåîáðàçíîé

ìàñòåðñêîé , ãäå ìîæíî ïîëó÷àòü, ñîðòèðîâàòü, ñóììèðîâàòü,

óñâàèâàòü, ðàçúÿñíÿòü è ñðàâíèâàòü çíàíèÿ è èäåè¿

� Ãåðáåðò Óýëëñ, 1940

�An immense and ever-increasing wealth of knowledge is

scattered ab out the world to day; knowledge that would probably

su�ce to solve all the mighty di�culties of our age, but it is

disp ersed and unorganized. We need a sort of mental clearing

house for the mind: a dep ot where knowledge and ideas are

received, sorted, summarized, digested, clari�ed and compared �

� Herb ert Wells, 1940
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Îò ïîèñêà èíôîðìàöèè ê ¾Ìàñòåðñêîé çíàíèé¿

Íåäîñòàòêè îáû÷íîãî ïîèñêà:

êàê èñêàòü íîâûå çíàíèÿ?

÷òî äåëàòü ñ íàéäåííûì?

Ìàñòåðñêàÿ çíàíèé � èíñòðóìåíòàðèé äëÿ àâòîìàòèçàöèè

ïîñëåäóþùèõ ýòàïîâ ðàáîòû ñ ïðîôåññèîíàëüíûìè çíàíèÿìè:

èùó � ÷òîáû íàêàïëèâàòü

íàêàïëèâàþ � ÷òîáû àíàëèçèðîâàòü

àíàëèçèðóþ � ÷òîáû ïîíèìàòü

ïîíèìàþ � ÷òîáû ïðèìåíÿòü è ïåðåäàâàòü

Ýòè çàäà÷è ñâÿçàíû ñ àâòîìàòè÷åñêîé îáðàáîòêîé òåêñòîâ

(òîëüêî ïðèìåíåíèå çíàíèé îñòà¼òñÿ çà ïðåäåëàìè ñèñòåìû)
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Êîíöåïöèÿ ñåðâèñîâ ¾Ìàñòåðñêîé çíàíèé¿

Ïîäáîðêà � äîëãîñðî÷íûé ïîèñêîâûé èíòåðåñ ïîëüçîâàòåëÿ

Ïîèñêîâî-ðåêîìåíäàòåëüíûå ôóíêöèè:

ïîèñê òåìàòè÷åñêè áëèçêèõ äîêóìåíòîâ ïî ïîäáîðêå

ìîíèòîðèíã íîâûõ äîêóìåíòîâ äëÿ ïîäáîðêè

êîíòåêñòíûå ðåêîìåíäàöèè ïî äîêóìåíòó èç ïîäáîðêè

Àíàëèòè÷åñêèå ôóíêöèè:

àâòîìàòèçàöèÿ ðåôåðèðîâàíèÿ ïîäáîðêè

êëàñòåðèçàöèÿ òðåíäîâ, àñïåêòîâ, îòíîøåíèé â ïîäáîðêå

ðåêîìåíäàöèÿ ïîðÿäêà ÷òåíèÿ âíóòðè ïîäáîðêè

âûäåëåíèå ¾âàæíûõ ìåñò¿ â äîêóìåíòå èç ïîäáîðêè

Êîììóíèêàòèâíûå ôóíêöèè:

ñîâìåñòíîå ñîñòàâëåíèå è èñïîëüçîâàíèå ïîäáîðîê

èíòåðàêòèâíàÿ âèçóàëèçàöèÿ è èíôîãðàôèêà ïî ïîäáîðêå
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Ïðîòîòèï ïîèñêîâî-ðåêîìåíäàòåëüíîé ñèñòåìû

Òåìàòè÷åñêàÿ ïîäáîðêà ïîëüçîâàòåëÿ:
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Ïðîòîòèï ïîèñêîâî-ðåêîìåíäàòåëüíîé ñèñòåìû

Ñïèñîê ñòàòåé, ðåêîìåíäóåìûõ äëÿ äîáàâëåíèÿ â ïîäáîðêó :
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Ïðîòîòèï ïîèñêîâî-ðåêîìåíäàòåëüíîé ñèñòåìû

Äîáàâëåíèå ñòàòüè èç ñïèñêà ðåêîìåíäàöèé â ïîäáîðêó :
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Ñòðàòåãèè ïîèñêà äîêóìåíòîâ ïî òåìàòè÷åñêèì âåêòîðàì

Ïîèñê ïî ñðåäíåìó âåêòîðó ïîäáîðêè (íåóäà÷íàÿ ñòðàòåãèÿ):

Ïîèñê ïî ÷àñòè ïîäáîðêè , áëèçêîé ê âûáðàííîìó äîêóìåíòó:

Ïîèñê ïî òåìàòèêå êëàñòåðîâ, íà êîòîðûå äåëèòñÿ ïîäáîðêà :
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Ñòðàòåãèè ïîèñêà äîêóìåíòîâ ïî òåìàòè÷åñêèì âåêòîðàì

Ïîèñê ïî òåìàòèêå ñåãìåíòîâ äîêóìåíòîâ ïîäáîðêè :

Ïîèñê ïî òåìàòèêå, ñìåæíîé äëÿ ÷àñòè ïîäáîðêè :

Ïîèñê ïî òåìàòèêå, ñìåæíîé äëÿ âñåé ïîäáîðêè :
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Ðåêîìåíäàöèè ôðàç äëÿ ðåôåðàòà ñ ïîìîùüþ ñóôë¼ðîâ:

À.Âëàñîâ. Ìåòîäû ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè ïîäáîðîê íàó÷íûõ ñòàòåé.

2020. ÔÓÏÌ ÌÔÒÈ.

C.Êðûæàíîâñêàÿ. Òåõíîëîãèÿ ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè òåìàòè÷åñêèõ

ïîäáîðîê íàó÷íûõ ñòàòåé. 2022. ÂÌÊ ÌÃÓ.
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Êîíöåïöèÿ MAHS (Machine Aided Human Summarization)

1

Ñèñòåìà ðåêîìåíäóåò ñöåíàðèé ðåôåðàòà � ñïèñîê ñòàòåé

ïîäáîðêè , ðàíæèðîâàííûé â ïîðÿäêå óïîìèíàíèÿ

2

Ïîëüçîâàòåëü ìîæåò ñêîððåêòèðîâàòü ñöåíàðèé

â ñîîòâåòñòâèè ñî ñâîèìè öåëÿìè è òâîð÷åñêèì çàìûñëîì

3

Â öèêëå ïî ðàíæèðîâàííîìó ñïèñêó ñòàòåé ïîäáîðêè :

ïîëüçîâàòåëü çàïðàøèâàåò àñïåêòû ñòàòüè ó ñóôë¼ðîâ:

¾êàê äðóãèå àâòîðû ññûëàþòñÿ íà ýòó ñòàòüþ¿,

¾öåëü¿, ¾èäåÿ¿, ¾ïîäõîä¿, ¾äîñòèæåíèå¿, ¾íåäîñòàòîê¿,

¾ðåçóëüòàò¿, ¾âûâîä¿ è ò.ä.

ñóôë¼ð âûäà¼ò ðàíæèðîâàííûé ñïèñîê íàéäåííûõ ôðàç

ïîëüçîâàòåëü äîáàâëÿåò ôðàçó èç ïîèñêîâîé âûäà÷è

è êîððåêòèðóåò å¼ â ñîîòâåòñòâèè ñ öåëÿìè è çàìûñëîì

À.Âëàñîâ. Ìåòîäû ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè ïîäáîðîê íàó÷íûõ ñòàòåé.

2020. ÔÓÏÌ ÌÔÒÈ.

C.Êðûæàíîâñêàÿ. Òåõíîëîãèÿ ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè òåìàòè÷åñêèõ

ïîäáîðîê íàó÷íûõ ñòàòåé. 2022. ÂÌÊ ÌÃÓ.
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå òåìàòè÷åñêèõ ïîäáîðîê

Çàäà÷è ìàøèííîãî îáó÷åíèÿ äëÿ MAHS:

1

Ôîðìèðîâàíèå îáó÷àþùåé âûáîðêè: pap er ! (refs, survey)

2

Ðàíæèðîâàíèå ñòàòåé ïîäáîðêè äëÿ ñöåíàðèÿ ðåôåðàòà

3

Âûáîð ðåëåâàíòíûõ ôðàç èç òåêñòà ñòàòüè äëÿ ñóôë¼ðà

4

Ðàíæèðîâàíèå âûáðàííûõ ôðàç äëÿ êàæäîãî ñóôë¼ðà

5

Âûáîð íà÷àëà è êîíöà êîíòåêñòà ôðàçû, â ÷àñòíîñòè,

âûáîð ðåëåâàíòíîãî êîíòåêñòà âîêðóã ññûëêè:

M.Yasunaga et al. ScisummNet: A large annotated corpus and content-impact mo dels

for scienti�c pap er summarization with citation networks. 2019.
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Ïîëíàÿ ñèñòåìàòèçàöèÿ çàäà÷è ìàøèííîãî îáó÷åíèÿ äëÿ MAHS

À.Âëàñîâ. Ìåòîäû ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè ïîäáîðîê íàó÷íûõ ñòàòåé.

2020. ÔÓÏÌ ÌÔÒÈ.
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Ïðèìåð òåìàòè÷åñêîé êàðòû ¾ÈÈ â áèîìåäèöèíå¿

C.Folgar, J.McCuan. The 3 most-cited studies in healthcare and AI. Quid, 2017.
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Distant reading è âèçóàëèçàöèÿ

Ïðèìåð èåðàðõè÷åñêîé êàðòû îáëàñòè Data Mining

FoamTree: https://carrotsearch.com/foamtree
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Distant reading è âèçóàëèçàöèÿ

Ïðèìåð êàðòû íàóêè

http://onlinelibrary.wiley.com/browse/subjects
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Åù¼ îäèí ïðèìåð êàðòû íàóêè

Âàæíîå íàáëþäåíèå:

îáëàñòè çíàíèÿ

ñàìîïðîèçâîëüíî

ðàñïîëàãàþòñÿ ïî êðóãó,

çíà÷èò,

èõ ìîæíî ðàñïîëàãàòü

è âäîëü ïðÿìîé ëèíèè.

Íåäîñòàòêè:

îñè íå èìåþò

èíòåðïðåòàöèè

èñêàæåíèå ñõîäñòâà

ïðè äâóìåðíîì

ïðîåöèðîâàíèè

http://scimaps.org

Ê. Â. Âîðîíöîâ (voron@forecsys.ru) Òåõíîëîãèè èíôîðìàöèîííîãî ïîèñêà 19 / 49



Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Äèíàìèêà òåì: ýâîëþöèÿ ïðåäìåòíîé îáëàñòè

Ýâîëþöèÿ âûáðàííûõ òåì èåðàðõèè. Äàííûå Prism (2013/06/03�2014/ 02/ 09)

Ñòðàòåãèÿ âèçóàëèçàöèè â ñèñòåìàõ TextFlow è RoseRiver:

ýêñïåðò çàäà¼ò ñå÷åíèå èåðàðõèè (äåðåâà) òåì,

èíòåðàêòèâíî âûáèðàåò ïîäìíîæåñòâî òåì è ñîáûòèé,

ïîëó÷àåò ñãåíåðèðîâàííûé îò÷¼ò ñ èíôîãðàôèêîé.

Weiwei Cui, Shixia Liu, Zhuofeng Wu, Hao Wei . How hierarchical topics evolve in

large text corp ora. 2014.
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Äèíàìèêà òåì âíóòðè äîêóìåíòà: òåìàòè÷åñêàÿ ñåãìåíòàöèÿ

Gretarsson B., O'Donovan J., Bostandjiev S., Hollerer T., Asuncion A., Newman D.,

Smyth P. TopicNets: visual analysis of large text corp ora with topic mo deling. ACM

Trans. on Intelligent Systems and Technology. 2012.
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Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Ïðèìåð êàðòû ïðåäìåòíîé îáëàñòè (ïîñòðîåíî âðó÷íóþ)

http://www.theorycultureso ciety.org/br ian-castellani-on-th e-complexity-science s
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Âåêòîðíûé äîêóìåíòíûé ïîèñê

Ïîëóàâòîìàòè÷åñêîå ðåôåðèðîâàíèå

Distant reading è âèçóàëèçàöèÿ

Èñòî÷íèêè âäîõíîâåíèÿ: http://textvis.lnu.se

Èíòåðàêòèâíûé îáçîð 440 ñðåäñòâ âèçóàëèçàöèè òåêñòîâ

Shixia Liu, Weiwei Cui, Yingcai Wu, Mengchen Liu. A survey on information

visualization: recent advances and challenges. 2014.

Àéñèíà Ð. Ì. Îáçîð ñðåäñòâ âèçóàëèçàöèè òåìàòè÷åñêèõ ìîäåëåé êîëëåêöèé

òåêñòîâûõ äîêóìåíòîâ // JMLDA, 2015.
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Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Òåìàòè÷åñêîå ìîäåëèðîâàíèå: ¾î ÷¼ì âñå ýòè òåêñòû?¿

Äàíî:

êîëëåêöèÿ òåêñòîâûõ äîêóìåíòîâ

Íàéòè:

T � ìíîæåñòâî òåì, ñîñòàâëÿþùèõ ýòó êîëëåêöèþ

p(wjt ) = � wt � âåðîÿòíîñòè ñëîâ w â êàæäîé òåìå t
p(t jd) = � td � âåðîÿòíîñòè òåì t â êàæäîì äîêóìåíòå d
p(wjd) =

P

t 2 T
� wt � td � âåðîÿòíîñòíàÿ òåìàòè÷åñêàÿ ìîäåëü

Êðèòåðèé: ïðàâäîïîäîáèå ïðåäñêàçàíèÿ ñëîâ w â äîêóìåíòàõ d
ñ äîïîëíèòåëüíûìè êðèòåðèÿìè-ðåãóëÿðèçàòîðàìè Ri (� ; �) :

X

d2 D

X

w2 d

ln
X

t 2 T

� wt � td +
X

i

� i Ri (� ; �) ! max
� ;�
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Ìóëüòèìîäàëüíàÿ òåìàòè÷åñêàÿ ìîäåëü

Òåìà t ìîæåò ñîäåðæàòü òåðìû ðàçëè÷íûõ ìîäàëüíîñòåé :

p( ñëîâî jt ) , p(n-ãðàììà jt ) ,
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p( ñëîâî jt ) , p(n-ãðàììà jt ) , p( àâòîð jt ) , p( âðåìÿ jt ) , p( èñòî÷íèê jt ) ,

p( îáúåêò jt ) , p( íàçâàíèå jt ) , p( ññûëêà jt ) , p( ïîëüçîâàòåëü jt )
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Ëèíãâèñòè÷åñêèé ïîèñê
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Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Ïðèìåð 1. Ìóëüòèÿçû÷íàÿ òåìàòè÷åñêàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé. ßçûêè � ìîäàëüíîñòè.

Ïåðâûå 10 ñëîâ è èõ ÷àñòîòû p(wjt ) â %:

Òåìà •68 Òåìà •79

research 4.56 èíñòèòóò 6.03 goals 4.48 ìàò÷ 6.02

technology 3.14 óíèâåðñèòåò 3.35 league 3.99 èãðîê 5.56

engineering 2.63 ïðîãðàììà 3.17 club 3.76 ñáîðíàÿ 4.51

institute 2.37 ó÷åáíûé 2.75 season 3.49 ôê 3.25

science 1.97 òåõíè÷åñêèé 2.70 scored 2.72 ïðîòèâ 3.20

program 1.60 òåõíîëîãèÿ 2.30 cup 2.57 êëóá 3.14

education 1.44 íàó÷íûé 1.76 goal 2.48 ôóòáîëèñò 2.67

campus 1.43 èññëåäîâàíèå 1.67 apps 1.74 ãîë 2.65

management 1.38 íàóêà 1.64 debut 1.69 çàáèâàòü 2.53

programs 1.36 îáðàçîâàíèå 1.47 match 1.67 êîìàíäà 2.14

Àñåññîð îöåíèë 396 òåì èç 400 êàê õîðîøî èíòåðïðåòèðóåìûå.

Ê.Vorontsov, O.Frei, M.Apishev, P.Romov, M.Suvorova. BigARTM: Op en Source

Library for Regularized Multimo dal Topic Mo deling of Large Collections. AIST-2015.
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Ïðèìåð 1. Ìóëüòèÿçû÷íàÿ òåìàòè÷åñêàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé. ßçûêè � ìîäàëüíîñòè.

Ïåðâûå 10 ñëîâ è èõ ÷àñòîòû p(wjt ) â %:

Òåìà •88 Òåìà •251

op era 7.36 îïåðà 7.82 windows 8.00 windows 6.05

conductor 1.69 îïåðíûé 3.13 microsoft 4.03 microsoft 3.76

orchestra 1.14 äèðèæåð 2.82 server 2.93 âåðñèÿ 1.86

wagner 0.97 ïåâåö 1.65 software 1.38 ïðèëîæåíèå 1.86

soprano 0.78 ïåâèöà 1.51 user 1.03 ñåðâåð 1.63

p erformance 0.78 òåàòð 1.14 security 0.92 server 1.54

mozart 0.74 ïàðòèÿ 1.05 mitchell 0.82 ïðîãðàììíûé 1.08

sang 0.70 ñîïðàíî 0.97 oracle 0.82 ïîëüçîâàòåëü 1.04

singing 0.69 âàãíåð 0.90 enterprise 0.78 îáåñïå÷åíèå 1.02

op eras 0.68 îðêåñòð 0.82 users 0.78 ñèñòåìà 0.96

Àñåññîð îöåíèë 396 òåì èç 400 êàê õîðîøî èíòåðïðåòèðóåìûå.

Ê.Vorontsov, O.Frei, M.Apishev, P.Romov, M.Suvorova. BigARTM: Op en Source

Library for Regularized Multimo dal Topic Mo deling of Large Collections. AIST-2015.
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Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Ïðèìåð 2. Ñîâìåùåíèå òåìïîðàëüíîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N -Gram Topic Mo del for Time-Stamp ed Do cuments.

ECIR 2013.
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Ïðèìåð 2. Ñîâìåùåíèå òåìïîðàëüíîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N -Gram Topic Mo del for Time-Stamp ed Do cuments.

ECIR 2013.
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BigARTM: áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Êëþ÷åâûå âîçìîæíîñòè:

Áîëüøèå äàííûå: êîëëåêöèÿ íå õðàíèòñÿ â ïàìÿòè

Îíëàéíîâûé ïàðàëëåëüíûé ìóëüòèìîäàëüíûé ARTM

Âñòðîåííàÿ áèáëèîòåêà ðåãóëÿðèçàòîðîâ è ìåòðèê êà÷åñòâà

Ñîîáùåñòâî:

Îòêðûòûé êîä https://github.com/bigartm

(discussion group, issue tracker, pull requests)

Äîêóìåíòàöèÿ http://bigartm.org

Ëèöåíçèÿ è ñðåäà ðàçðàáîòêè:

Ñâîáîäíàÿ êîììåð÷åñêàÿ ëèöåíçèÿ (BSD 3-Clause)

Êðîññ-ïëàòôîðìåííîñòü: Windows, Linux, MacOS (32/64 bit)

Èíòåðôåéñû API: command-line, C++, and Python
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Êà÷åñòâî è ñêîðîñòü: BigARTM vs Gensim è Vowpal Wabbit

3.7M ñòàòåé Âèêèïåäèè, 100K ñëîâ: âðåìÿ min (ïåðïëåêñèÿ)

ïðîö. jT j Gensim Vowpal BigARTM BigARTM

Wabbit àñèíõðîí

1 50 142m (4945) 50m (5413) 42m (5117) 25m (5131)

1 100 287m (3969) 91m (4592) 52m (4093) 32m (4133)

1 200 637m (3241) 154m (3960) 83m (3347) 53m (3362)

2 50 89m (5056) 22m (5092) 13m (5160)

2 100 143m (4012) 29m (4107) 19m (4144)

2 200 325m (3297) 47m (3347) 28m (3380)

4 50 88m (5311) 12m (5216) 7m (5353)

4 100 104m (4338) 16m (4233) 10m (4357)

4 200 315m (3583) 26m (3520) 16m (3634)

8 50 88m (6344) 8m (5648) 5m (6220)

8 100 107m (5380) 10m (4660) 6m (5119)

8 200 288m (4263) 15m (3929) 10m (4309)

D.Ko chedykov, M.Apishev, L.Golitsyn, K.Vorontsov.

Fast and Mo dular Regularized Topic Mo delling. FRUCT ISMW, 2017.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Ðàçâåäî÷íûé ïîèñê â òåõíîëîãè÷åñêèõ áëîãàõ

Öåëü: ïîèñê äîêóìåíòîâ

ïî äëèííûì òåêñòîâûì çàïðîñàì

� Habr.ru (175K äîêóìåíòîâ),

� TechCrunch.com (760K äîê.).

Ðåãóëÿðèçàòîðû:
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L
�

PLSA
�

+ R
�

hierarchy
�

+ R
�

interpretable
�

+ R
�

multimodal
�

+ R
�

n-gram
�

! max

Ðåçóëüòàòû:

Òî÷íîñòü è ïîëíîòà 93%, ïðåâîñõîäèò àñåññîðîâ è äðóãèå

ìåòîäû (tf-idf, BM25, word2vec, PLSA, LDA, ARTM).

Óâåëè÷èëàñü îïòèìàëüíàÿ ðàçìåðíîñòü âåêòîðîâ:

200! 1400 (Habr.ru), 475! 2800 (TechCrunch.com).

A.Ianina, K.Vorontsov. Regularized multimo dal hierarchical topic mo del for

do cument-by-do cument exploratory search. FRUCT�ISMW, 2019.
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Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Ïîèñê è êëàññèôèêàöèÿ ýòíî-ðåëåâàíòíûõ òåì â ñîöñåòÿõ

Öåëü: âûÿâëåíèå êàê ìîæíî áîëüøåãî

÷èñëà òåì î íàöèîíàëüíîñòÿõ

è ìåæíàöèîíàëüíûõ îòíîøåíèÿõ

(çàòðàâêà � ñëîâàðü 300 ýòíîíèìîâ).

Ðåãóëÿðèçàòîðû:
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�
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�

+ R
�

seed words
�

+ R
�

interpretable
�

+ R
�

multimodal
�

+ R
�

temporal
�

+ R
�

geospatial
�

+ R
�

sentiment
�

! max

Ðåçóëüòàòû: ÷èñëî ðåëåâàíòíûõ òåì: 45 (LDA) ! 83 (ARTM).

M.Apishev, S.Koltcov, O.Koltsova, S.Nikolenko, K.Vorontsov. Additive regularization

for topic mo deling in so ciological studies of user-generated text content. MICAI, 2016.

Mining ethnic content online with additively regularized topic mo dels. 2016.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Àíàëîãè÷íûå èññëåäîâàíèÿ ïî âûäåëåíèþ óçêîé òåìàòèêè

Çàäà÷è ¾ïîèñêà è êëàññèôèêàöèè èãîëîê â ñòîãå ñåíà¿

ïîèñê è êëàñòåðèçàöèÿ íîâîñòåé [1]

ïîèñê â ñîöèàëüíûõ ìåäèà èíôîðìàöèè, ñâÿçàííîé

ñ áîëåçíÿìè, ñèìïòîìàìè è ìåòîäàìè ëå÷åíèÿ [2]

ïîèñê ÷àòîâ, ñâÿçàííûõ ñ ïðåñòóïíîñòüþ

è ýêñòðåìèçìîì [3, 4]

ïîèñê âûñòóïëåíèé î ïðàâàõ ÷åëîâåêà â ÎÎÍ [5]

1. J.Jagarlamudi, H.Daum�e I I I, R.Udupa. Incorp orating lexical priors into topic

mo dels. 2012.

2. M.Paul, M.Dredze. Discovering health topics in so cial media using topic mo dels. 2014.

3. M.A.Basher, A.Rahman, B.C.M.Fung. Analyzing topics and authors in chat logs for

crime investigation. 2014.

4. A.Sharma, M.Pawar. Survey pap er on topic mo deling techniques to gain useful

forecasting information on violant extremist activities over cyb er space. 2015.

5. Kohei Watanab e, Yuan Zhou. Theory-driven analysis of large corp ora:

semisup ervised topic classi�cation of the UN sp eeches. 2022.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Âûÿâëåíèå òðåíäîâ â êîëëåêöèè íàó÷íûõ ïóáëèêàöèé

Öåëü: ðàííåå îáíàðóæåíèå òðåíäîâûõ

òåì ñ íà÷àëüíûì ýêñïîíåíöèàëüíûì

ðîñòîì â îáëàñòè AI/ML 2009�2021 ãã.

Ðåãóëÿðèçàòîðû:

L
�

PLSA
�

+ R
�

interpretable
�

+ R
�

dynamic
�

+ R
�

multimodal
�

+ R
�

n-gram
�

! max

Ðåçóëüòàòû:

âûäåëåíèå 90 èç 91 òðåíäà â îáëàñòè ìàøèííîãî îáó÷åíèÿ

63% òåì âûäåëÿåòñÿ çà ãîä, 79% çà äâà ãîäà

Í.Ãåðàñèìåíêî, À.×åðíÿâñêèé, Ì.Íèêèôîðîâà, Ì.Íèêèòèí, Ê.Âîðîíöîâ.

Èíêðåìåíòàëüíîå îáó÷åíèå òåìàòè÷åñêèõ ìîäåëåé äëÿ ïîèñêà òðåíäîâûõ òåì

â íàó÷íûõ ïóáëèêàöèÿõ. Äîêëàäû ÐÀÍ, 2022.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Âûÿâëåíèå äèíàìèêè òåì â íîâîñòíûõ ïîòîêàõ

Öåëü: âûäåëåíèå òåì â êîëëåêöèè

ïðåññ-ðåëèçîâ ÌÈÄîâ 4õ ñòðàí,

ñ ïðèâÿçêîé êî âðåìåíè.

Ðåãóëÿðèçàòîðû:

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0

0.005

0.01

0.015

0.02

0.025

p(
y|

t)

student   
cultural   
university   
educational   
youth   
award   
fulbright   
education   
alumnus   
study

woman   
girl   
hiv   
pepfar   
gender   
health   
mother   
hiv/aids   
treatment   
award

rice   
condoleezza   
stanford   
piano   
football   
jefferson   
downer   
music   
rumsfeld   
chappell
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PLSA
�

+ R
�

interpretable
�

+ R
�

temporal
�

+ R
�

multimodal
�

+ R
�

n-gram
�

+ R
�

multilanguage
�

! max

Ðåçóëüòàòû:

ðàçäåëåíèå òåì íà ñîáûòèéíûå è ïåðìàíåíòíûå

êîãåðåíòíîñòü òåì: 5:5 ! 6:5

Í.Äîéêîâ. Àäàïòèâíàÿ ðåãóëÿðèçàöèÿ âåðîÿòíîñòíûõ òåìàòè÷åñêèõ ìîäåëåé.

ÂÊÐ áàêàëàâðà, ÂÌÊ ÌÃÓ, 2015.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

Âûäåëåíèå ïîëÿðèçîâàííûõ ìíåíèé â ïîëèòè÷åñêèõ íîâîñòÿõ

Öåëü: íàéòè ïðèçíàêè, ïî êîòîðûì

ñîáûòèéíàÿ òåìà ðàçäåëÿåòñÿ

íà êëàñòåðû-ìíåíèÿ

Ðåãóëÿðèçàòîðû:

L
�

PLSA
�

+ R
�

interpretable
�

+ R
�

multimodal
�

+ R
�

n-gram
�

+ R
�

syntax
�

! max

Ðåçóëüòàòû:

âûäåëåíèå ìíåíèé âíóòðè òåì: F1-ìåðà = 0.86%

ñîâìåñòíîå èñïîëüçîâàíèå òð¼õ ìîäàëüíîñòåé:

ôàêòû êàê òðèïëåòû ¾ñóáúåêò�ïðåäèêàò�îáúåêò¿

ñåìàíòè÷åñêèå ðîëè ñëîâ ïî Ôèëëìîðó

òîíàëüíîñòè èìåíîâàííûõ ñóùíîñòåé

D.Feldman, T.Sadekova, K.Vorontsov. Combining facts, semantic roles and sentiment

lexicon in a generative mo del for opinion mining. Dialogue 2020.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

ÒÌ â èñòîðè÷åñêèõ èññëåäîâàíèÿõ: ãàçåòíûå àðõèâû

[1] Êîðïóñ Pennsylvania Gazette 1728�1800, 25Ì ñëîâ:

� âûäåëåíèå ïîñëåäîâàòåëüíîñòè ñîáûòèéíûõ òåì;

� èçó÷åíèå ñèíõðîííîñòè ñîáûòèé;

� êîìáèíèðîâàíèå àâòîìàòè÷åñêîãî àíàëèçà è ðó÷íîãî.

[2] Ãàçåòû Òåõàñà îò ãðàæäàíñêîé âîéíû äî íàøèõ äíåé:

� âûäåëåíèå âñåõ òåì, ñâÿçàííûõ ñ õëîïêîì;

� ïîñòðîåíèå ñåðèè ìîäåëåé â ñêîëüçÿùèõ îêíàõ;

� âàæíîñòü êà÷åñòâåííîé ïðåäîáðàáîòêè òåêñòîâ.

[3] Ãàçåòû è ïåðèîäèêà Ôèíëÿíäèè (1854�1917):

� âûäåëåíèå òåì î öåðêâè, ðåëèãèè, îáðàçîâàíèè;

� òðåíäû ìîäåðíèçàöèè è ñåêóëÿðèçàöèè ôèíñêîãî îáùåñòâà.

1. D.Newman, S.Blo ck. Probabilistic topic decomp osition of an eighteenth-century

American newspap er. 2006.

2. Tze-I Yang, A.J.Torget, R.Mihalcea. Topic mo deling on historical newspap ers. 2011.

3. J.Marjanen et al. Topic mo delling discourse dynamics in historical newspap ers. 2021.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

ÒÌ â èñòîðè÷åñêèõ èññëåäîâàíèÿõ: ëåòîïèñè è äíåâíèêè

[1] Äâóÿçû÷íûé êîðïóñ êíèã íà àíãëèéñêîì è íåìåöêîì:

� âñå òåìû, ñâÿçàííûå ñ ýïèñòåìîëîãèåé

[2] Êîðïóñ òåêñòîâ íà êèòàéñêîì ÿçûêå (1644�1912):

� âñå òåìû, ñâÿçàííûå ñ áàíäèòèçìîì, ïðåñòóïëåíèÿìè;

� íåîáõîäèì êîíòåêñò äëÿ óñòàíîâëåíèÿ òèïà ïðåñòóïëåíèÿ;

� âàæíîñòü ïðàâèëüíîé òîêåíèçàöèè äëÿ êèòàéñêîãî ÿçûêà.

[3] Äíåâíèê Martha Ballard (1735�1812), îõâàòûâàåò 27 ëåò:

� âûäåëåíèå ñîáûòèéíûõ è ïåðìàíåíòíûõ òåì;

� âûäåëåíèå ïåðñîíàëüíûõ è èñòîðè÷åñêèõ òåì;

� ñïåöèôè÷íûé àíãëèéñêèé XVI I I âåêà.

1. M.Erlin. Topic mo deling, epistemology, and the English and German novel. 2017.

2. Ian Matthew Miller. Reb ellion, crime and violence in Qing China, 2013.

3. Cameron Blevins.

http://www.cameronblevins.org/p osts/topic -mo deling-martha-ballards-diary.
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Ðàçâåäî÷íûé ïîèñê

Òåìàòè÷åñêèé ïîèñê

Ëèíãâèñòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïîèñê äîêóìåíòîâ ïî äîêóìåíòàì èëè ñëîâàðÿì

Òåìïîðàëüíûå òåìàòè÷åñêèå ìîäåëè

ÒÌ â èñòîðè÷åñêèõ èññëåäîâàíèÿõ: æóðíàëüíàÿ ïåðèîäèêà

Ñòàòüè êîëëåêöèè JSTOR äîñòóïíû â âèäå ¾ìåøêîâ ñëîâ¿.

[1] Íàó÷íûå æóðíàëû XX âåêà:

� ðàçëè÷èÿ òåìàòèêè íà àíãëèéñêîì è íåìåöêîì ÿçûêàõ;

� îñîáåííî èññëåäîâàëèñü ðàçëè÷èÿ, ñâÿçàííûå ñî 2ÌÂ;

� äëÿ îáúåäèíåíèÿ òåì èñïîëüçîâàëèñü èíòåðâèêè Âèêèïåäèè.

[2] Áîëåå 100 ëåò ëèòåðàòóðíî-õóäîæåñòâåííîé ïåðèîäèêè:

� êàê ìåíÿëèñü òåìû;

� êàê ìåíÿëèñü çíà÷åíèÿ ñëîâ âíóòðè êàæäîé òåìû;

� êàê ìåíÿëàñü òåìà íàñèëèÿ (violence, p ower, fear, blo o d,

death, murder, act, guilt).

1. D.Mimno. Computational historiography: Data mining in a century of classics

journals. 2012.

2. A.Goldstone, T.Underwo o d. The quiet transformations of literary studies: What

thirteen thousand scholars could tell us. 2014.
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ÒÌ â ïîëèòîëîãèè: àíàëèç ïóáëè÷íûõ âûñòóïëåíèé

[1] Âûñòóïëåíèÿ (210K) â Åâðîïàðëàìåíòå, 1999�2014:

� âûÿâëåíèå ñîáûòèéíûõ òåì è ýâîëþöèè ïåðìàíåíòíûõ òåì;

� êàê ÷ëåíû è êîìèòåòû ÅÏ âëèÿþò íà ôîðìèðîâàíèå òåì

[2] Ìîäåëü êîíòðàñòíûõ ìíåíèé (Contrastive Opinion Mo deling)

� âûñòóïëåíèÿ â Ñåíàòå ÑØÀ (www.votesmart.org);

� ÑÌÈ: New York Times, Xinhua News, The Hindu, 2009�2010

[3] Âûñòóïëåíèÿ â Ñîâáåçå ÑØÀ ïî Àôãàíèñòàíó, 2001�2017:

� äèíàìèêà îòíîøåíèÿ ðàçíûõ ñòðàí ê ïðîáëåìå Àôãàíèñòàíà

[1] D.Greene, J.P.Cross. Unveiling the p olitical agenda of the Europ ean Parliament

plenary: a topical analysis. 2015.

[2] Fang, Y., et al. Mining contrastive opinions on p olitical texts using

cross-p ersp ective topic mo del. 2012.

[3] M.Sch�onfeld. Discursive landscap es and unsup ervised topic mo deling in IR:

a validation of text-as-data approaches through a new corpus of UN Security Council

sp eeches on Afghanistan. 2018.
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ÒÌ â ïîëèòîëîãèè: àíàëèç ÑÌÈ è ñîöèàëüíûõ ìåäèà

[1] Òåìàòèêà èçìåíåíèÿ êëèìàòà â ÑÌÈ Ïàêèñòàíà, 2010�2021

� âûÿâëåíèå, ãðóïïèðîâàíèå è äèíàìèêà òåì

[2] Âûÿâëåíèå ïîëÿðèçàöèè íîâîñòåé (AYLIEN COVID-19)

� 1,5M íîâîñòåé, 440 èñòî÷íèêîâ ÑÌÈ, 11.2019�07.2020

[3] Âûÿâëåíèå ïîëèòè÷åñêèõ âçãëÿäîâ ïîëüçîâàòåëåé Twitter

[4] ×òî ïèøåò NYT î ÿäåðíûõ òåõíîëîãèÿõ ñ 1945 ïî í/â

[1] W.Ejaz et al. Politics triumphs: A topic mo deling approach for analyzing news

media coverage of climate change in Pakistan. 2023

[2] Zihao He. Detecting p olarized topics using partisanship-aware contextualized topic

emb eddings. 2021

[3] R.Cohen, D.Ruths. Classifying Political Orientation on Twitter: It's Not Easy! 2013.

[4] C.Jacobi. Quantitative analysis of large amounts of journalistic texts using topic

mo delling. 2015.

H.Jelo dar et al. Latent Dirichlet allo cation (LDA) and topic mo deling: mo dels,

applications, a survey. 2019.
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Ýâîëþöèÿ ïîäõîäîâ ìàøèííîãî îáó÷åíèÿ â àíàëèçå òåêñòîâ

Äåêîìïîçèöèÿ çàäà÷ ïî óðîâíÿì ïèðàìèäû NLP

ìîðôîëîãè÷åñêèé àíàëèç, ëåììàòèçàöèÿ, îïå÷àòêè

ñèíòàêñè÷åñêèé àíàëèç, âûäåëåíèå òåðìèíîâ, NER

ñåìàíòè÷åñêèé àíàëèç, âûäåëåíèå ôàêòîâ, òåì

Ìîäåëè âåêòîðíûõ ïðåäñòàâëåíèé (ýìáåäèíãîâ)

ñëîâ íà îñíîâå ìàòðè÷íûõ ðàçëîæåíèé

ìîäåëè äèñòðèáóòèâíîé ñåìàíòèêè:

word2vec [Mikolov, 2013], FastText [Bojanowski, 2016]

òåìàòè÷åñêèå ìîäåëè LDA [Blei, 2003], ARTM [2014]

Íåéðîñåòåâûå ìîäåëè ëîêàëüíûõ êîíòåêñòîâ

ðåêóððåíòíûå íåéðîííûå ñåòè

ìîäåëè âíèìàíèÿ è òðàíñôîðìåðû:

BERT [2018], GPT-3 [2020], GPT-4 [2023]
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Ïðèìåð 1. Êîíêóðñ ÏÐÎ//×ÒÅÍÈÅ

Çàäà÷à: ïîèñê ñìûñëîâûõ îøèáîê â ñî÷èíåíèÿõ ÅÃÝ ïî

ðóññêîìó, ëèòåðàòóðå, èñòîðèè, îáùåñòâîçíàíèþ, àíãëèéñêîìó

Ïåðèîä: äåêàáðü 2019 � äåêàáðü 2022

Ïðèçîâîé ôîíä:

� 100Ì ðóá. ðóññêèé ÿçûê

� 100Ì ðóá. àíãëèéñêèé ÿçûê

Òèïîâ îøèáîê: 152

(ð:70 ë:16 î:23 è:20 à:23)

Ïîäòèïîâ îøèáîê: 236

(ð:112 ë:19 î:29 è:26 à:50)

Àëãîðèòì äîëæåí âûäåëÿòü

îøèáîê è äàâàòü èõ îáúÿñíåíèÿ.

Òåõíè÷åñêèé ðåãëàìåíò êîíêóðñà ÏÐÎ//×ÒÅÍÈÅ: http://ai.upgreat.one. 2019�2022
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Ïðèìåð 2. Îáëàñòü èññëåäîâàíèé ¾Fake News Detection¿

1

Deception Detection

âûÿâëåíèå îáìàíà â òåêñòå

2

Automated Fact-Checking

àâòîìàòè÷åñêàÿ ïðîâåðêà ôàêòîâ

3

Stance Detection

âûÿâëåíèå ïîçèöèè çà èëè ïðîòèâ

4

Controversy Detection

âûÿâëåíèå è êëàñòåðèçàöèÿ ðàçíîãëàñèé

5

Polarization Detection

âûÿâëåíèå ïîëÿðíûõ ïîçèöèé

6

Clickbait Detection

ïðîòèâîðå÷èÿ çàãîëîâêà è òåêñòà

7

Credibility Scores

îöåíêà äîñòîâåðíîñòè èñòî÷íèêîâ

E.Saquete et al.

Fighting p ost-truth using

natural language pro cessing:

a review and op en

challenges // Exp ert Systems

With Applications, Elsevier,

2020.
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Óíèôèêàöèÿ ïðîôåññèîíàëüíîé ðàçìåòêè

Îáîáùåíèå êëàññè÷åñêèõ çàäà÷ êîìïüþòåðíîé ëèíãâèñòèêè

(NER, SemAn, SemRL, SyntPars), çàäà÷ âûÿâëåíèÿ ìàíèïóëÿöèé,

ïîëÿðèçàöèè, ñìûñëîâûõ îøèáîê â àêàäåìè÷åñêèõ ýññå è äð.

Òåõíè÷åñêèé ðåãëàìåíò êîíêóðñà ÏÐÎ//×ÒÅÍÈÅ (http://ai.upgreat.one)
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Óíèôèêàöèÿ ìîäåëåé ðàçìåòêè

Áîëüøèå ïðåä-îáó÷åííûå ìîäåëè ÿçûêà (òðàíñôîðìåðû)

îáó÷åíû ïî òåðàáàéòàì òåêñòîâ, ¾îíè âèäåëè â ÿçûêå âñ¼¿

ñïîñîáíû âûäåëÿòü è êëàññèôèöèðîâàòü ôðàãìåíòû òåêñòà

ñïîñîáíû ãåíåðèðîâàòü ñâÿçíûé òåêñò

ìóëüòèÿçû÷íû : îáó÷àþòñÿ íà äåñÿòêàõ ÿçûêîâ

ìóëüòèçàäà÷íû : äëÿ êàæäîé íîâîé çàäà÷è NLP/NLU

äîñòàòî÷íî ïðåä-îáó÷åííîé ìîäåëè + äîîáó÷åíèÿ

íà îòíîñèòåëüíî íåáîëüøîé ðàçìå÷åííîé âûáîðêå
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Óíèôèêàöèÿ îöåíèâàíèÿ ìîäåëåé ðàçìåòêè

Â îñíîâå ìåòîäèêè � ñðàâíåíèå ïàð ðàçìåòîê òåêñòà:

¾àëãîðèòì � ýêñïåðò¿, ¾ýêñïåðò-1 � ýêñïåðò-2¿,

ïóò¼ì îïòèìàëüíîãî ñîïîñòàâëåíèÿ èõ ýëåìåíòîâ

Ââîäèòñÿ ìåðà ñîãëàñîâàííîñòè ïàðû ðàçìåòîê (A,B),

åñëè îíà èçìåðÿåòñÿ íåñêîëüêèìè êðèòåðèÿìè, òî

áåð¼òñÿ èõ ñðåäíåâçâåøåííàÿ ñîãëàñîâàííîñòü Ñon(A,B)

ÑÒÀÐ (Ñðåäíÿÿ Òî÷íîñòü Àëãîðèòìè÷åñêîé Ðàçìåòêè)

� ñðåäíÿÿ ïî ðàçìå÷åííîé âûáîðêå ñîãëàñîâàííîñòü

Ñon(A,Å) ðàçìåòêè ìîäåëè A è ðàçìåòêè ýêñïåðòà E

ÑÒÝÐ (Ñðåäíÿÿ Òî÷íîñòü Ýêñïåðòíîé Ðàçìåòêè)

� ñðåäíÿÿ ïî ðàçìå÷åííîé âûáîðêå ñîãëàñîâàííîñòü

Ñon(Å1,Å2) ðàçìåòîê äâóõ ýêñïåðòîâ, E1 è Å2

ÎÒÀÐ = ÑÒÀÐ / ÑÒÝÐ,

åñëè áîëüøå 100%, òî àëãîðèòì íå õóæå ýêñïåðòîâ

Òåõíè÷åñêèé ðåãëàìåíò êîíêóðñà ÏÐÎ//×ÒÅÍÈÅ (http://ai.upgreat.one)
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Ðåçþìå

Ðàçâåäî÷íûé ïîèñê (Exploratory Search)

� ïîèñê ïî ñìûñëó, à íå ïî êëþ÷åâûì ñëîâàì,

ðåàëèçóåòñÿ ÷åðåç ìîäåëè âåêòîðèçàöèè òåêñòà

Òåìàòè÷åñêèé ïîèñê � òîæå âåêòîðíûé ïîèñê, âåêòîðû

èíòåðïðåòèðóþòñÿ êàê ðàñïðåäåëåíèÿ âåðîÿòíîñòåé òåì,

êàæäàÿ òåìà óìååò ðàññêàçàòü î ñåáå

Ëèíãâèñòè÷åñêèé ïîèñê � ïîèñê â òåêñòàõ ôðàãìåíòîâ,

èìåþùèõ îïðåäåë¼ííûé ñìûñë, çàäàâàåìûé âûáîðêîé

òåêñòîâ, ðàçìå÷åííûõ ýêñïåðòàìè

Ïðîôåññèîíàëüíàÿ ýêñïåðòíàÿ ðàçìåòêà òåêñòîâ

� ìàãèñòðàëüíûé ïóòü ôîðìàëèçàöèè ãóìàíèòàðíûõ

çíàíèé äëÿ àâòîìàòèçàöèè àíàëèòè÷åñêèõ çàäà÷

Ê. Â. Âîðîíöîâ (voron@forecsys.ru) Òåõíîëîãèè èíôîðìàöèîííîãî ïîèñêà 49 / 49


	Разведочный поиск
	Векторный документный поиск
	Полуавтоматическое реферирование
	Distant reading и визуализация

	Тематический поиск
	Тематическое моделирование
	Поиск документов по документам или словарям
	Темпоральные тематические модели


