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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¿

� �åðáåðò Óýëëñ, 1940

�An immense and ever-in
reasing wealth of knowledge is

s
attered about the world today; knowledge that would probably

su�
e to solve all the mighty di�
ulties of our age, but it is

dispersed and unorganized. We need a sort of mental 
learing

house for the mind: a depot where knowledge and ideas are

re
eived, sorted, summarized, digested, 
lari�ed and 
ompared�

� Herbert Wells, 1940
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Êîíöåïöèÿ ñåðâèñîâ ¾Ìàñòåðñêîé çíàíèé¿

Ïîäáîðêà � äîëãîñðî÷íûé ïîèñêîâûé èíòåðåñ ïîëüçîâàòåëÿ

Ïîèñêîâî-ðåêîìåíäàòåëüíûå �óíêöèè:

ïîèñê òåìàòè÷åñêè áëèçêèõ äîêóìåíòîâ ïî ïîäáîðêå

ìîíèòîðèíã íîâûõ äîêóìåíòîâ äëÿ ïîäáîðêè

êîíòåêñòíûå ðåêîìåíäàöèè ïî äîêóìåíòó èç ïîäáîðêè

Àíàëèòè÷åñêèå �óíêöèè:

àâòîìàòèçàöèÿ ðå�åðèðîâàíèÿ ïîäáîðêè

êëàñòåðèçàöèÿ òðåíäîâ, àñïåêòîâ, îòíîøåíèé â ïîäáîðêå

ðåêîìåíäàöèÿ ïîðÿäêà ÷òåíèÿ âíóòðè ïîäáîðêè

âûäåëåíèå ¾âàæíûõ ìåñò¿ â äîêóìåíòå èç ïîäáîðêè

Êîììóíèêàòèâíûå �óíêöèè:

ñîâìåñòíîå ñîñòàâëåíèå è èñïîëüçîâàíèå ïîäáîðîê

èíòåðàêòèâíàÿ âèçóàëèçàöèÿ è èí�îãðà�èêà ïî ïîäáîðêå
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Ïîèñêîâî-ðåêîìåíäàòåëüíàÿ ñèñòåìà S
iSear
h.ai

Òåìàòè÷åñêàÿ ïîäáîðêà ïîëüçîâàòåëÿ:

�àçðàáîòêà: http://aithea.
om, http://dde
isions.ai, http://ma
hine-intelligen
e.ru
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Ïîèñêîâî-ðåêîìåíäàòåëüíàÿ ñèñòåìà S
iSear
h.ai

Ñïèñîê ñòàòåé, ðåêîìåíäóåìûõ äëÿ äîáàâëåíèÿ â ïîäáîðêó:

�àçðàáîòêà: http://aithea.
om, http://dde
isions.ai, http://ma
hine-intelligen
e.ru
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Äîáàâëåíèå ñòàòüè èç ñïèñêà ðåêîìåíäàöèé â ïîäáîðêó:

�àçðàáîòêà: http://aithea.
om, http://dde
isions.ai, http://ma
hine-intelligen
e.ru

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 7 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Êîíöåïöèÿ ¾ìàñòåðñêîé çíàíèé¿

Ïîëóàâòîìàòè÷åñêàÿ ñóììàðèçàöèÿ

Òåìàòèçàöèÿ è âèçóàëèçàöèÿ

Ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå òåìàòè÷åñêèõ ïîäáîðîê

�åêîìåíäàöèè �ðàç äëÿ ðå�åðàòà ñ ïîìîùüþ ñó�ë¼ðîâ:

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 Ì�Ó.

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 8 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Êîíöåïöèÿ ¾ìàñòåðñêîé çíàíèé¿

Ïîëóàâòîìàòè÷åñêàÿ ñóììàðèçàöèÿ

Òåìàòèçàöèÿ è âèçóàëèçàöèÿ

Êîíöåïöèÿ MAHS (Ma
hine Aided Human Summarization)

1

Ñèñòåìà ðåêîìåíäóåò ñöåíàðèé ðå�åðàòà � 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 ñó�ë¼ðîâ:

¾êàê äðóãèå àâòîðû ññûëàþòñÿ íà ýòó ñòàòüþ¿, ¾öåëü¿,

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

¾ðåçóëüòàò¿, ¾âûâîä¿ è ò.ä.

ñó�ë¼ð âûäà¼ò ðàíæèðîâàííûé ñïèñîê íàéäåííûõ �ðàç

ïîëüçîâàòåëü äîáàâëÿåò �ðàçó 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 Ì�Ó.
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Çàäà÷è ìàøèííîãî îáó÷åíèÿ äëÿ MAHS:

1

Ôîðìèðîâàíèå îáó÷àþùåé âûáîðêè: paper → (refs, survey)

2

�àíæèðîâàíèå ñòàòåé ïîäáîðêè äëÿ ñöåíàðèÿ ðå�åðàòà

3

Âûáîð ðåëåâàíòíûõ �ðàç èç òåêñòà ñòàòüè äëÿ ñó�ë¼ðà

4

�àíæèðîâàíèå âûáðàííûõ �ðàç äëÿ êàæäîãî ñó�ë¼ðà

5

Âûáîð íà÷àëà è êîíöà êîíòåêñòà �ðàçû, â ÷àñòíîñòè,

âûáîð ðåëåâàíòíîãî êîíòåêñòà âîêðóã ññûëêè:

M.Yasunaga et al. S
isummNet: A large annotated 
orpus and 
ontent-impa
t models

for s
ienti�
 paper summarization with 
itation networks. 2019.
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Ñèñòåìàòèçàöèÿ çàäà÷ ìàøèííîãî îáó÷åíèÿ äëÿ MAHS

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

2020. ÔÓÏÌ ÌÔÒÈ.
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Ïðèìåð êàðòû ïðåäìåòíîé îáëàñòè, ïîñòðîåííîé âðó÷íóþ

http://www.theory
ultureso
iety.org/brian-
astellani-on-the-
omplexity-s
ien
es
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Òåìàòè÷åñêàÿ êàðòà íàó÷íûõ çíàíèé (êîíöåïò)

Èíòåðïðåòàöèÿ îñåé: òåìû/âðåìÿ/âàæíîñòü/ñëîæíîñòü

Èåðàðõè÷íîñòü: òåìû äåëÿòñÿ íà ïîäòåìû

Ñïåêòð òåì: ãóìàíèòàðíûå→ åñòåñòâåííûå→ òî÷íûå

Èíòåðàêòèâíîñòü: ðåàëèçàöèÿ ìàíòðû Øíåéäåðìàíà

Ñóììàðèçàöèÿ: ìàñøòàá êàðòû îïðåäåëÿåò îáú¼ì òåêñòà
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Èñòî÷íèêè âäîõíîâåíèÿ: http://textvis.lnu.se

Èíòåðàêòèâíûé îáçîð 440 ñðåäñòâ âèçóàëèçàöèè òåêñòîâ

Shixia Liu, Weiwei Cui, Ying
ai Wu, Meng
hen Liu. A survey on information

visualization: re
ent advan
es and 
hallenges. 2014.

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

òåêñòîâûõ äîêóìåíòîâ // JMLDA, 2015.
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Ïîëóàâòîìàòè÷åñêàÿ ñóììàðèçàöèÿ

Òåìàòèçàöèÿ è âèçóàëèçàöèÿ

Íàïðàâëåíèÿ èññëåäîâàíèé

Ó÷àñòèå â ðàçðàáîòêå ¾Ìàñòåðñêîé çíàíèé¿

Ý��åêòèâíûé âåêòîðíûé ïîèñê â êîëëåêöèÿõ 100Ì+

Ìóëüòèÿçû÷íûå íåéðîñåòåâûå ìîäåëè ÿçûêà (ruS
iBERT)

Ñåðâèñ ïîëóàâòîìàòè÷åñêîé ñóììàðèçàöèè

� çàäà÷à âûäåëåíèÿ îáçîðíûõ ðàçäåëîâ èç ïóáëèêàöèè

� çàäà÷à ðàíæèðîâàíèÿ ñòàòåé (ñöåíàðèé ðå�åðàòà)

� çàäà÷è ðàíæèðîâàíèÿ �ðàç äëÿ ñó�ë¼ðîâ

� çàäà÷à âûäåëåíèÿ öèòèðóþùåãî �ðàãìåíòà

Ñåðâèñ âûÿâëåíèÿ íîâûõ òåì è òðåíäîâ

Ñåðâèñ âèçóàëèçàöèè ¾êàðòû çíàíèé¿

Ñåðâèñ êîíòåêñòíûõ ïîäñêàçîê
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Êîíöåïöèÿ ¾íîâîñòíîãî êîëëàéäåðà¿

Öåëü ñîçäàíèÿ

àäðîííîãî êîëëàéäåðà �

ñòàëêèâàÿ ïîòîêè ÷àñòèö,

óçíàòü áîëüøå î ñòðîåíèè

ìàòåðèè

Öåëü ñîçäàíèÿ

íîâîñòíîãî êîëëàéäåðà �

ñòàëêèâàÿ ïîòîêè íîâîñòåé,

çàùèòèòü îáùåñòâî îò óãðîç

ýïîõè ïîñòïðàâäû

è èí�îðìàöèîííûõ âîéí
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Îáëàñòü èññëåäîâàíèé ¾Fake News Dete
tion¿

1

De
eption Dete
tion

âûÿâëåíèå îáìàíà â òåêñòå

2

Automated Fa
t-Che
king

àâòîìàòè÷åñêàÿ ïðîâåðêà �àêòîâ

3

Stan
e Dete
tion

âûÿâëåíèå ïîçèöèè çà èëè ïðîòèâ

4

Controversy Dete
tion

âûÿâëåíèå è êëàñòåðèçàöèÿ ðàçíîãëàñèé

5

Polarization Dete
tion

âûÿâëåíèå ïîëÿðíûõ ïîçèöèé

6

Cli
kbait Dete
tion

ïðîòèâîðå÷èÿ çàãîëîâêà è òåêñòà

7

Credibility S
ores

îöåíêà äîñòîâåðíîñòè èñòî÷íèêîâ

E.Saquete, D.Tomas, P.Moreda,

P.Martinez-Bar
o, M.Palomar.

Fighting post-truth using

natural language pro
essing:

a review and open 
hallenges.

Expert Systems With

Appli
ations, Elsevier, 2020.
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Çàäà÷è Propaganda/Manipulation/Persuasion Dete
tion

Áàçîâàÿ ðàçìåòêà: ¾�ðàãìåíò, ìåòêà êëàññà¿

Óïðîù¼ííàÿ ðàçìåòêà: ¾ïðåäëîæåíèå, ìåòêà êëàññà¿

Ïðîäâèíóòàÿ ðàçìåòêà: ¾�ðàãìåíò, ìèøåíü, ìåòêà êëàññà¿

SemEval-2023 task 3. Dete
ting the genre, the framing, and the persuasion te
hniques

in online news in a multi-lingual setup.

https://propaganda.math.unipd.it/semeval2023task3

G.Martino, P.Nakov et al. A survey on 
omputational propaganda dete
tion. 2020.
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Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Òèïîëîãèÿ óãðîç è çàäà÷è èõ àâòîìàòè÷åñêîé äåòåêöèè

E.Saquete, D.Tomas, P.Moreda, P.Martinez-Bar
o, M.Palomar. Fighting post-truth

using natural language pro
essing: A review and open 
hallenges // Expert Systems

With Appli
ations, Elsevier, 2020.
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Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Òèïû çàäà÷ ML/NLU äëÿ ìîíèòîðèíãà ìåäèà-ïðîñòðàíñòâà

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 20 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Äåòåêöèÿ ïîñòïðàâäû

Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ
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Ï�Î//×ÒÅÍÈÅ � òåõíîëîãè÷åñêèé êîíêóðñ Up Great

Çàäà÷à: ïîèñê ñìûñëîâûõ îøèáîê â ñî÷èíåíèÿõ Å�Ý ïî

ðóññêîìó, ëèòåðàòóðå, èñòîðèè, îáùåñòâîçíàíèþ, àíãëèéñêîìó

Ïåðèîä: äåêàáðü 2019 � äåêàáðü 2022

Ïðèçîâîé �îíä:

� 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

îøèáêè è äàâàòü èõ îáúÿñíåíèÿ.

Î�èöèàëüíûé ñàéò êîíêóðñà: http://ai.upgreat.one
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Ñðàâíåíèå äâóõ ðàçìåòîê (àëãîðèòìà è ýêñïåðòà)

1

íàñêîëüêî òî÷íî ïðåäñêàçàíà îöåíêà çà ñî÷èíåíèå

2

íàñêîëüêî òî÷íî ïðåäñêàçàíû �ðàãìåíòû îøèáîê è áëîêîâ

3

íàñêîëüêî òî÷íî ñîâïàäàþò ãðàíèöû �ðàãìåíòîâ

4

ñîâïàäàþò ëè òèïû è ïîäòèïû îøèáîê

5

íàñêîëüêî ñîäåðæàòåëüíû ñãåíåðèðîâàííûå ïîÿñíåíèÿ
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Ìîäåëè ðàçìåòêè äëÿ �îðìàëèçàöèè ãóìàíèòàðíûõ çíàíèé

Öåëü � àâòîìàòèçàöèÿ îáðàáîòêè òåêñòîâûõ èñòî÷íèêîâ

(êîíòåíò-àíàëèçà è äð.) â ñîöèîãóìàíèòàðíûõ èññëåäîâàíèÿõ

�èïîòåçà: äîñòàòî÷íî ÷åòûð¼õ áàçîâûõ îïåðàöèé ðàçìåòêè:

1

âûäåëèòü �ðàãìåíò

2

êëàññè�èöèðîâàòü (òåãèðîâàòü) �ðàãìåíò ïî ðóáðèêàòîðó

3

ñâÿçàòü íåñêîëüêî �ðàãìåíòîâ

4

äàòü êîììåíòàðèé (çàòåêñò) ê �ðàãìåíòó èëè ñâÿçè

Çàäà÷è óíèâåðñàëèçàöèè îáó÷àåìîé ìîäåëè ðàçìåòêè:

1

óíè�èêàöèÿ ïðàâèë ðàçìåòêè è èíñòðóìåíòàðèÿ ðàçìåòêè

2

óíè�èêàöèÿ íåéðîñåòåâîé àðõèòåêòóðû ìîäåëè ðàçìåòêè

3

óíè�èêàöèÿ ìåòîäèêè îöåíèâàíèÿ ìîäåëåé ðàçìåòêè
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Óíè�èêàöèÿ ïðàâèë ðàçìåòêè è èíñòðóìåíòàðèÿ ðàçìåòêè

Îáîáùåíèå êëàññè÷åñêèõ çàäà÷ êîìïüþòåðíîé ëèíãâèñòèêè

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

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

Òåõíè÷åñêèé ðåãëàìåíò êîíêóðñà Ï�Î//×ÒÅÍÈÅ (http://ai.upgreat.one)
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Óíè�èêàöèÿ íåéðîñåòåâûõ àðõèòåêòóð ìîäåëåé ðàçìåòêè

M.Eberts, A.Ulges. Span-based joint entity and relation extra
tion with transformer

pre-training. 2020.

L.Anisiutin, T.Batura, N.Shvarts. Information extra
tion from news texts using a joint

deep learning model. 2021.

Wayne Xin Zhao et al. A Survey of Large Language Models. ArXiv, 29 Jun 2023.
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Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Ñðàâíåíèå ìåòîäîâ �îðìèðîâàíèÿ ýìáåäèíãîâ �ðàãìåíòîâ

Ïîëíîòà (re
all) äî 90% íà çàäà÷àõ NER, SRL, Mention Dete
tion

Xiaoya Li et al. A Uni�ed MRC Framework for Named Entity Re
ognition. 2022.

S.Toshniwal et al. A Cross-Task Analysis of Text Span Representations. 2020.

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 26 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Äåòåêöèÿ ïîñòïðàâäû

Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Èçâëå÷åíèå ïðèçíàêîâ ïðåäëîæåíèé è äîêóìåíòîâ

Çàäà÷à äåòåêöèè �ðàãìåíòîâ ñ ïðè¼ìàìè ïðîïàãàíäû

Sopan Khosla et al. LTIatCMU at SemEval-2020 Task 11: In
orporating Multi-Level

Features for Multi-Granular Propaganda Span Identi�
ation. 2020.
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Äåòåêöèÿ ïîñòïðàâäû

Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Óíè�èêàöèÿ ìåòîäèêè îöåíèâàíèÿ ìîäåëåé ðàçìåòêè

Â îñíîâå ìåòîäèêè � ñðàâíåíèå ïàð ðàçìåòîê òåêñòà:

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

ïóò¼ì îïòèìàëüíîãî ñîïîñòàâëåíèÿ èõ ýëåìåíòîâ

Ââîäÿòñÿ ìåðû ñîãëàñîâàííîñòè ïàðû ðàçìåòîê Ñonk(A,B)

Ââîäèòñÿ èõ ñðåäíåâçâåøåííàÿ ñîãëàñîâàííîñòü Ñon(A,B)

ÑÒÀ� (Ñðåäíÿÿ Òî÷íîñòü Àëãîðèòìè÷åñêîé �àçìåòêè)

� ñðåäíÿÿ ïî ðàçìå÷åííîé âûáîðêå ñîãëàñîâàííîñòü

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

ÑÒÝ� (Ñðåäíÿÿ Òî÷íîñòü Ýêñïåðòíîé �àçìåòêè)

� ñðåäíÿÿ ïî ðàçìå÷åííîé âûáîðêå ñîãëàñîâàííîñòü

Ñon(E1,E2) ðàçìåòîê äâóõ ýêñïåðòîâ, E1 è E2

ÎÒÀ� = ÑÒÀ� / ÑÒÝ� (Îòíîñèòåëüíàÿ Òî÷íîñòü

Àëãîðèòìè÷åñêîé �àçìåòêè) � åñëè âûøå 100%, òî ýòî

îçíà÷àåò, ÷òî àëãîðèòì ðàáîòàåò íå õóæå ýêñïåðòîâ

Òåõíè÷åñêèé ðåãëàìåíò êîíêóðñà Ï�Î//×ÒÅÍÈÅ (http://ai.upgreat.one)
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Äåòåêöèÿ ïîñòïðàâäû

Òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

Çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Íàïðàâëåíèÿ èññëåäîâàíèé

Òåõíîëîãèÿ �îðìàëèçàöèè ãóìàíèòàðíûõ çíàíèé

(ðàçìåòêà + ÿçûêîâàÿ ìîäåëü + îöåíèâàíèå)

Óíèâåðñàëüíàÿ íåéðîñåòåâàÿ ìîäåëü äëÿ àâòîìàòè÷åñêîé

ðàçìåòêè òåêñòîâ (íà îñíîâå àðõèòåêòóðû òðàíñ�îðìåðà)

Âûÿâëåíèå öåííîñòåé ñîöèîêóëüòóðíîãî êîäà

Âûÿâëåíèå ìàíèïóëÿòèâíûõ ïðè¼ìîâ

Âûÿâëåíèå ïîëÿðèçàöèè îáùåñòâåííîãî ìíåíèÿ

Âûÿâëåíèå ïñèõî-ýìîöèîíàëüíûõ âîçäåéñòâèé

Îáíàðóæåíèå íîâûõ òåì è ñîáûòèé

(topi
 dete
tion and tra
king)
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Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Ýâîëþöèÿ ïîäõîäîâ ìàøèííîãî îáó÷åíèÿ â àíàëèçå òåêñòîâ

Äåêîìïîçèöèÿ çàäà÷ ïî óðîâíÿì ïèðàìèäû NLP

ìîð�îëîãè÷åñêèé àíàëèç, ëåììàòèçàöèÿ, îïå÷àòêè

ñèíòàêñè÷åñêèé àíàëèç, âûäåëåíèå òåðìèíîâ, NER

ñåìàíòè÷åñêèé àíàëèç, âûäåëåíèå �àêòîâ, òåì

Ìîäåëè âåêòîðíûõ ïðåäñòàâëåíèé (ýìáåäèíãîâ)

ñëîâ íà îñíîâå ìàòðè÷íûõ ðàçëîæåíèé

ìîäåëè äèñòðèáóòèâíîé ñåìàíòèêè:

word2ve
 [Mikolov, 2013℄, FastText [Bojanowski, 2016℄

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

Íåéðîñåòåâûå ìîäåëè ëîêàëüíûõ êîíòåêñòîâ

ðåêóððåíòíûå íåéðîííûå ñåòè

ìîäåëè âíèìàíèÿ è òðàíñ�îðìåðû:

BERT [2018℄, GPT-3 [2020℄ è äð.
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Ïîñòàíîâêà çàäà÷è òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Äàíî:

W � êîíå÷íîå ìíîæåñòâî (ñëîâàðü) òåðìîâ (ñëîâ, òîêåíîâ)

D � êîíå÷íîå ìíîæåñòâî (êîëëåêöèÿ) äîêóìåíòîâ

ndw � ÷àñòîòà òåðìà w ∈ W â äîêóìåíòå d ∈ D

Íàéòè: âåðîÿòíîñòíóþ òåìàòè÷åñêóþ ÿçûêîâóþ ìîäåëü

p(w |d) =
∑

t∈T

p(w |��❅❅d , t) p(t|d) =
∑

t∈T

φwtθtd

ãäå φwt=p(w |t), θtd =p(t|d) � ïàðàìåòðû ìîäåëè

Êðèòåðèé: ìàêñèìóì ëîãàðè�ìà ïðàâäîïîäîáèÿ

L(Φ,Θ) = ln
∏

d,w

p(w |d)ndw =
∑

d∈D

∑

w∈d

ndw ln
∑

t∈T

φwtθtd → max
Φ,Θ

ïðè îãðàíè÷åíèÿõ φwt > 0,
∑

w φwt = 1, θtd > 0,
∑

t θtd = 1

Hofmann T. Probabilisti
 Latent Semanti
 Indexing. ACM SIGIR, 1999.
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Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Íåêîððåêòíî ïîñòàâëåííàÿ çàäà÷à ìàòðè÷íîãî ðàçëîæåíèÿ

Íèçêîðàíãîâîå ñòîõàñòè÷åñêîå ìàòðè÷íîå ðàçëîæåíèå:

Åñëè Φ,Θ � ðåøåíèå, òî ñòîõàñòè÷åñêèå Φ′,Θ′
� òîæå ðåøåíèÿ

Φ′Θ′ = (ΦS)(S−1Θ), rankS = |T |

L(Φ′,Θ′) = L(Φ,Θ) � ëèíåéíî íå çàâèñèìûå ðåøåíèÿ

L(Φ′,Θ′) > L(Φ,Θ)− ε � ïðèáëèæ¼ííûå ðåøåíèÿ

�åãóëÿðèçàöèÿ � ñòàíäàðòíûé ïðè¼ì äîîïðåäåëåíèÿ ðåøåíèÿ

ñ ïîìîùüþ äîáàâëåíèÿ äîïîëíèòåëüíûõ êðèòåðèåâ.
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Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

ARTM: àääèòèâíàÿ ðåãóëÿðèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

Ìàêñèìèçàöèÿ ëîãàðè�ìà ïðàâäîïîäîáèÿ ñ ðåãóëÿðèçàòîðîì:

∑

d,w

ndw ln
∑

t∈T

φwtθtd +R(Φ,Θ) → max
Φ,Θ

; R(Φ,Θ) =
∑

i

τiRi(Φ,Θ)

EM-àëãîðèòì: ìåòîä ïðîñòîé èòåðàöèè äëÿ ñèñòåìû óðàâíåíèé

E-øàã:

M-øàã:



























ptdw ≡ p(t|d ,w) = norm
t∈T

(

φwtθtd
)

φwt = norm
w∈W

(

nwt + φwt
∂R
∂φwt

)

, nwt =
∑

d∈D

ndwptdw

θtd = norm
t∈T

(

ntd + θtd
∂R
∂θtd

)

, ntd =
∑

w∈d

ndwptdw

Âîðîíöîâ Ê. Â. Àääèòèâíàÿ ðåãóëÿðèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé êîëëåêöèé

òåêñòîâûõ äîêóìåíòîâ. Äîêëàäû �ÀÍ, 2014.
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Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Ìóëüòèìîäàëüíàÿ òåìàòè÷åñêàÿ ìîäåëü

Òåìà ìîæåò ïîðîæäàòü òåðìû ðàçëè÷íûõ ìîäàëüíîñòåé:

p(ñëîâî|t), p(n-ãðàììà|t),
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Ìóëüòèìîäàëüíàÿ ARTM

Wm � ñëîâàðü òåðìîâ m-é ìîäàëüíîñòè, m ∈ M

Ìàêñèìèçàöèÿ ñóììû log-ïðàâäîïîäîáèé ñ ðåãóëÿðèçàöèåé:

∑

m∈M

τm
∑

d∈D

∑

w∈Wm

ndw ln
∑

t∈T

φwtθtd + R(Φ,Θ) → max
Φ,Θ

EM-àëãîðèòì: ìåòîä ïðîñòîé èòåðàöèè äëÿ ñèñòåìû óðàâíåíèé

E-øàã:

M-øàã:



























ptdw = norm
t∈T

(

φwtθtd
)

φwt = norm
w∈Wm

(

∑

d∈D

τm(w)ndwptdw + φwt
∂R
∂φwt

)

θtd = norm
t∈T

(

∑

w∈d

τm(w)ndwptdw + θtd
∂R
∂θtd

)

K.Vorontsov, O.Frei, M.Apishev et al. Non-Bayesian additive regularization for

multimodal topi
 modeling of large 
olle
tions. CIKM TM workshop, 2015.
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Çàäà÷à ìàêñèìèçàöèè �óíêöèè íà åäèíè÷íûõ ñèìïëåêñàõ

Ïóñòü Ω = (ωj)j∈J � íàáîð íîðìèðîâàííûõ íåîòðèöàòåëüíûõ

âåêòîðîâ ωj = (ωij)i∈Ij ðàçëè÷íûõ ðàçìåðíîñòåé |Ij |:

Ω =

























Çàäà÷à ìàêñèìèçàöèè �óíêöèè f (Ω) íà åäèíè÷íûõ ñèìïëåêñàõ:






















f (Ω) → max
Ω

;
∑

i∈Ij

ωij = 1, j ∈ J;

ωij > 0, i ∈ Ij , j ∈ J.
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Íåîáõîäèìûå óñëîâèÿ ýêñòðåìóìà è ìåòîä ïðîñòûõ èòåðàöèé

Îïåðàöèÿ íîðìèðîâêè âåêòîðà: pi = norm
i∈I

(xi ) =
max(xi , 0)

∑

k max(xk , 0)

Ëåììà. Ïóñòü f (Ω) íåïðåðûâíî äè��åðåíöèðóåìà ïî Ω.
Åñëè ωj � âåêòîð ëîêàëüíîãî ýêñòðåìóìà çàäà÷è f (Ω) → max
è ∃i : ωij

∂f
∂ωij

> 0, òî ωj óäîâëåòâîðÿåò ñèñòåìå óðàâíåíèé

ωij = norm
i∈Ij

(

ωij
∂f

∂ωij

)

.

×èñëåííîå ðåøåíèå ñèñòåìû � ìåòîäîì ïðîñòûõ èòåðàöèé

Âåêòîðû ωj = 0 îòáðàñûâàþòñÿ êàê âûðîæäåííûå ðåøåíèÿ

Èòåðàöèè ïîõîæè íà ãðàäèåíòíóþ îïòèìèçàöèþ:

ωij := ωij + η
∂f

∂ωij

,

íî ó÷èòûâàþò îãðàíè÷åíèÿ è íå òðåáóþò ïîäáîðà øàãà η
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Ýâîëþöèÿ òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Neural Topi
 Models � ïîòîê ïóáëèêàöèé íà÷èíàÿ ñ 2016

Êàê ¾îáúåäèíèòü ëó÷øåå îò äâóõ ìèðîâ¿?

Neural: êà÷åñòâî, óíèâåðñàëüíîñòü, ãåíåðàòèâíîñòü

Topi
: ñêîðîñòü, èíòåðïðåòèðóåìîñòü, ïðîñòîòà

×òî îáúåäèíÿåò: âåêòîðèçàöèÿ, îïòèìèçàöèÿ, ðåãóëÿðèçàöèÿ,

ãîìîãåíèçàöèÿ, ëîêàëèçàöèÿ (êîíòåêñò è âíèìàíèå)

Rob Chur
hill, Lisa Singh. The Evolution of Topi
 Modeling. November, 2022.
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Íàïðàâëåíèÿ èññëåäîâàíèé

Ñòðîèòü ëþáûå òåìàòè÷åñêèå ìîäåëè â pyTor
h, ãäå

ãðàäèåíòíûé øàã íà ñèìïëåêñ óæå ðåàëèçîâàí

Neural Topi
 Modeling (NTM) � êàê ñîâìåùàòü

èíòåðïðåòèðóåìîñòü òåìàòè÷åñêèõ ìîäåëåé

ñ ïðåèìóùåñòâàìè ãëóáîêèõ íåéðîñåòåâûõ ìîäåëåé ÿçûêà

Â òîì ÷èñëå, ñîçäàíèå òåìàòè÷åñêèõ ìîäåëåé âíèìàíèÿ

Îòêðûòàÿ ïðîáëåìà � íåñáàëàíñèðîâàííîñòü òåì

Àâòîìàòè÷åñêîå èìåíîâàíèå è àííîòèðîâàíèå òåì

(êàæäàÿ òåìà äîëæíà óìåòü ¾ðàññêàçàòü î ñåáå¿)

Êàê ïðèáëèçèòü äîëþ èíòåðïðåòèðóåìûõ òåì ê 100%

Äèíàìè÷åñêîå îáíàðóæåíèå íîâûõ òåì è òðåíäîâ

(Topi
 Dete
tion & Tra
king, First Story Dete
tion)

Àâòîìàòè÷åñêèé ïîäáîð ãèïåðïàðàìåòðîâ, AutoML
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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 ìåð êà÷åñòâà

Ñîîáùåñòâî:

Îòêðûòûé êîä https://github.
om/bigartm

(dis
ussion group, issue tra
ker, pull requests)

Äîêóìåíòàöèÿ http://bigartm.org

Ëèöåíçèÿ è ñðåäà ðàçðàáîòêè:

Ñâîáîäíàÿ êîììåð÷åñêàÿ ëèöåíçèÿ (BSD 3-Clause)

Êðîññ-ïëàò�îðìåííîñòü: Windows, Linux, Ma
OS (32/64 bit)

Èíòåð�åéñû API: 
ommand-line, C++, and Python

K.Vorontsov, O.Frei, M.Apishev, P.Romov, M.Suvorova. BigARTM: Open sour
e

library for regularized multimodal topi
 modeling of large 
olle
tions. AIST 2015.
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Êëþ÷åâûå âîçìîæíîñòè áèáëèîòåê BigARTM è Topi
Net

BigARTM

áèáëèîòåêà ðåãóëÿðèçàòîðîâ

ìóëüòèìîäàëüíûå ìîäåëè

èåðàðõè÷åñêèå ìîäåëè

ãèïåðãðà�îâûå ìîäåëè

ìîäåëè ñâÿçíîñòè òåêñòà

Topi
Net

Ïåðåáîð ñöåíàðèåâ ðåãóëÿðèçàöèè äëÿ âûáîðà ìîäåëåé

Àâòîìàòè÷åñêîå ïðîòîêîëèðîâàíèå ýêñïåðèìåíòîâ

Ïîñòðîåíèå ¾áàíêà òåì¿ èç ìíîæåñòâà ìîäåëåé

Âèçóàëèçàöèÿ ðåçóëüòàòîâ òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

V.Bulatov, E.Egorov, E.Veselova,D.Polyudova,V.Alekseev, A.Gon
harov, K.Vorontsov.

Topi
Net: making additive regularisation for topi
 modelling a

essible. LREC-2020
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Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)
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�åãóëÿðèçàòîðû äëÿ óëó÷øåíèÿ èíòåðïðåòèðóåìîñòè òåì

background

Ñãëàæèâàíèå �îíîâûõ òåì B ⊂ T :

R(Φ,Θ) = β0
∑

t∈B

∑

w

βw lnφwt + α0

∑

d

∑

t∈B

αt ln θtd

sparse

�àçðåæèâàíèå ïðåäìåòíûõ òåì S = T \ B :

R(Φ,Θ) = −β0
∑

t∈S

∑

w

βw lnφwt − α0

∑

d

∑

t∈S

αt ln θtd

seed words

Ñãëàæèâàíèå äëÿ âûäåëåíèÿ ðåëåâàíòíûõ òåì

ñ ïîìîùüþ ñëîâàðÿ ¾çàòðàâî÷íûõ¿ êëþ÷åâûõ ñëîâ

decorrelated

Äåêîððåëèðîâàíèå äëÿ ïîâûøåíèÿ ðàçëè÷íîñòè òåì:

R(Φ) = −
τ

2

∑

t,s

∑

w

φwtφws

interpretable

Ñãëàæèâàíèå + ðàçðåæèâàíèå + äåêîððåëèðîâàíèå

äëÿ óëó÷øåíèÿ èíòåðïðåòèðóåìîñòè òåì
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�åãóëÿðèçàòîðû äëÿ ó÷¼òà äîïîëíèòåëüíîé èí�îðìàöèè

regression

Ëèíåéíàÿ ìîäåëü ðåãðåññèè ŷd = 〈v , θd 〉 äîêóìåíòîâ:

R(Θ, v) = −τ
∑

d∈D

(

yd −
∑

t∈T

vtθtd

)2

Ñâÿçè ñî÷åòàåìîñòè ñëîâ (nuv � ÷àñòîòà áèòåðìà):

R(Φ) = τ
∑

u∈W

∑

v∈W

nuv ln
∑

t∈T

ntφutφvt

relational

Ñâÿçè èëè ññûëêè ìåæäó äîêóìåíòàìè:

R(Θ) = τ
∑

d,c∈D

ndc
∑

t∈T

θtdθtc

hierarchy

Ñâÿçè ðîäèòåëüñêèõ òåì t ñ äî÷åðíèìè ïîäòåìàìè s:

R(Φ,Ψ) = τ
∑

t∈T

∑

w∈W

nwt ln
∑

s∈S

φwsψst
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�åãóëÿðèçàòîðû äëÿ ìóëüòèìîäàëüíûõ òåìàòè÷åñêèõ ìîäåëåé

supervised

Ìîäàëüíîñòè ìåòîê êëàññîâ èëè êàòåãîðèé äëÿ

çàäà÷ êëàññè�èêàöèè è êàòåãîðèçàöèè òåêñòîâ.

multilanguage
Ìîäàëüíîñòü ÿçûêîâ è ðåãóëÿðèçàöèÿ ñî ñëîâàð¼ì

πuwt = p(u|w , t) ïåðåâîäîâ ñ ÿçûêà k íà ℓ:

R(Φ,Π) = τ
∑

u∈W k

∑

t∈T

nut ln
∑

w∈W ℓ

πuwtφwt

temporal

Òåìïîðàëüíûå ìîäåëè ñ ìîäàëüíîñòüþ âðåìåíè i :

R(Φ) = −τ
∑

i∈I

∑

t∈T

∣

∣φit − φi−1,t

∣

∣.

geospatial

Ìîäàëüíîñòü ãåîëîêàöèé g ñ áëèçîñòüþ Sgg ′
:

R(Φ) = −
τ

2

∑

g ,g ′∈G

Sgg ′

∑

t∈T

n2t

(φgt

ng
−
φg ′t

ng ′

)2
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�åãóëÿðèçàòîðû äëÿ ìîäåëèðîâàíèÿ ïîñëåäîâàòåëüíîãî òåêñòà

sentence

Òåìàòè÷åñêèå ìîäåëè, ó÷èòûâàþùèå ãðàíèöû

ïðåäëîæåíèé, àáçàöåâ è ñåêöèé äîêóìåíòîâ

n-gram

Ìîäåëè ñ ìîäàëüíîñòÿìè n-ãðàìì, êîëëîêàöèé,

èìåíîâàííûõ ñóùíîñòåé (èñïîëüçóåì TopMine)

syntax

Ìîäåëè, ó÷èòûâàþùèå ðåçóëüòàòû àâòîìàòè÷åñêîãî

ñèíòàêñè÷åñêîãî ðàçáîðà (èñïîëüçóåì UDPipe)

sentiment

Ìîäåëè âûäåëåíèÿ ìíåíèé íà îñíîâå òîíàëüíîñòåé,

�àêòîâ, ñåìàíòè÷åñêèõ ðîëåé èìåíîâàííûõ ñóùíîñòåé

segmentation

Òåìàòè÷åñêèå ìîäåëè ñåãìåíòàöèè ñ àâòîìàòè÷åñêèì

îïðåäåëåíèåì ãðàíèö ñåãìåíòîâ
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ARTM � ìîäóëüíûé ïîäõîä ê ñèíòåçó òðåáóåìûõ ìîäåëåé

Äëÿ ïîñòðîåíèÿ êîìïîçèòíûõ ìîäåëåé â BigARTM íå íóæíû

íè ìàòåìàòè÷åñêèå âûêëàäêè, íè ïðîãðàììèðîâàíèå ¾ñ íóëÿ¿.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

�àçâåäî÷íûé ïîèñê â òåõíîëîãè÷åñêèõ áëîãàõ

Öåëü: ïîèñê äîêóìåíòîâ

ïî äëèííûì òåêñòîâûì çàïðîñàì

� Habr.ru (175K äîêóìåíòîâ),

� Te
hCrun
h.
om (760K äîê.).

�åãóëÿðèçàòîðû:

5 10 15 20
k

0.6

0.7

0.8

0.9

1.0

Pr
ec

isi
on

@
k

hARTM
assessors
BM25
LDA

ARTM
word2vec
TF-IDF
PLSA

5 10 15 20
k

0.6

0.7

0.8

0.9

1.0

Re
ca
ll@

k

hARTM
assessors
BM25
LDA

ARTM
word2vec
TF-IDF
PLSA

L

(

PLSA
)

+R

(

hierarchy
)

+R

(

interpretable
)

+R

(

multimodal
)

+R

(

n-gram
)

→ max

�åçóëüòàòû:

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

ìåòîäû (tf-idf, BM25, word2ve
, PLSA, LDA, ARTM).

Óâåëè÷èëàñü îïòèìàëüíàÿ ðàçìåðíîñòü âåêòîðîâ:

200 → 1400 (Habr.ru), 475 → 2800 (Te
hCrun
h.
om).

A.Ianina, K.Vorontsov. Regularized multimodal hierar
hi
al topi
 model for

do
ument-by-do
ument exploratory sear
h. FRUCT�ISMW, 2019.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Ïîèñê è êëàññè�èêàöèÿ ýòíî-ðåëåâàíòíûõ òåì â ñîöñåòÿõ

Öåëü: âûÿâëåíèå êàê ìîæíî áîëüøåãî

÷èñëà òåì î íàöèîíàëüíîñòÿõ

è ìåæíàöèîíàëüíûõ îòíîøåíèÿõ

(çàòðàâêà � ñëîâàðü 300 ýòíîíèìîâ).

�åãóëÿðèçàòîðû:

L

(

PLSA
)

+ R

(

seed words
)

+ R

(

interpretable
)

+ R

(

multimodal
)

+ R

(

temporal
)

+ R

(

geospatial
)

+ R

(

sentiment
)

→ max

�åçóëüòàòû: ÷èñëî ðåëåâàíòíûõ òåì: 45 (LDA) → 83 (ARTM).

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

for topi
 modeling in so
iologi
al studies of user-generated text 
ontent. MICAI, 2016.

Mining ethni
 
ontent online with additively regularized topi
 models. 2016.

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 48 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Àíàëîãè÷íûå èññëåäîâàíèÿ ïî âûäåëåíèþ óçêîé òåìàòèêè

Çàäà÷è ¾ïîèñêà è êëàññè�èêàöèè èãîëîê â ñòîãå ñåíà¿

ïîèñê è êëàñòåðèçàöèÿ íîâîñòåé [1℄

ïîèñê â ñîöèàëüíûõ ìåäèà èí�îðìàöèè, 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 III, R.Udupa. In
orporating lexi
al priors into topi


models. 2012.

2. M.Paul, M.Dredze. Dis
overing health topi
s in so
ial media using topi
 models. 2014.

3. M.A.Basher, A.Rahman, B.C.M.Fung. Analyzing topi
s and authors in 
hat logs for


rime investigation. 2014.

4. A.Sharma, M.Pawar. Survey paper on topi
 modeling te
hniques to gain useful

fore
asting information on violant extremist a
tivities over 
yber spa
e. 2015.

5. Kohei Watanabe, Yuan Zhou. Theory-driven analysis of large 
orpora:

semisupervised topi
 
lassi�
ation of the UN spee
hes. 2022.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Âûÿâëåíèå òðåíäîâ â êîëëåêöèè íàó÷íûõ ïóáëèêàöèé

Öåëü: ðàííåå îáíàðóæåíèå òðåíäîâûõ

òåì ñ íà÷àëüíûì ýêñïîíåíöèàëüíûì

ðîñòîì â îáëàñòè AI/ML 2009�2021 ãã.

�åãóëÿðèçàòîðû:

L

(

PLSA
)

+R

(

interpretable
)

+R

(

dynamic
)

+R

(

multimodal
)

+R

(

n-gram
)

→ max

�åçóëüòàòû:

âûäåëåíèå 90 èç 91 òðåíäà â îáëàñòè ìàøèííîãî îáó÷åíèÿ

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

Í.�åðàñèìåíêî, À.×åðíÿâñêèé, Ì.Íèêè�îðîâà, Ì.Íèêèòèí, Ê.Âîðîíöîâ.

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

â íàó÷íûõ ïóáëèêàöèÿõ. Äîêëàäû �ÀÍ, 2022.

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Òåìàòèêà ÍÈ�: àíàëèç òåêñòîâ 50 / 57



Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Âûÿâëåíèå äèíàìèêè òåì â íîâîñòíûõ ïîòîêàõ

Öåëü: âûäåëåíèå òåì â êîëëåêöèè

ïðåññ-ðåëèçîâ ÌÈÄîâ 4õ ñòðàí,

ñ ïðèâÿçêîé êî âðåìåíè.

�åãóëÿðèçàòîðû:

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

L

(

PLSA
)

+ R

(

interpretable
)

+ R

(

temporal
)

+ R

(

multimodal
)

+ R

(

n-gram
)

+ R

(

multilanguage
)

→ max

�åçóëüòàòû:

ðàçäåëåíèå òåì íà ñîáûòèéíûå è ïåðìàíåíòíûå

êîãåðåíòíîñòü òåì: 5.5 → 6.5

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

ÂÊ� áàêàëàâðà, ÂÌÊ Ì�Ó, 2015.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Âûäåëåíèå ïîëÿðèçîâàííûõ ìíåíèé â ïîëèòè÷åñêèõ íîâîñòÿõ

Öåëü: íàéòè ïðèçíàêè, ïî êîòîðûì

ñîáûòèéíàÿ òåìà ðàçäåëÿåòñÿ

íà êëàñòåðû-ìíåíèÿ

�åãóëÿðèçàòîðû:

L

(

PLSA
)

+R

(

interpretable
)

+R

(

multimodal
)

+R

(

n-gram
)

+R

(

syntax
)

→ max

�åçóëüòàòû:

âûäåëåíèå ìíåíèé âíóòðè òåì: F1-ìåðà = 0.86%

ñîâìåñòíîå èñïîëüçîâàíèå òð¼õ ìîäàëüíîñòåé:

SPO � �àêòû êàê òðèïëåòû ¾ñóáúåêò�ïðåäèêàò�îáúåêò¿

FR � ñåìàíòè÷åñêèå ðîëè ñëîâ ïî Ôèëëìîðó

Sent � òîíàëüíîñòè èìåíîâàííûõ ñóùíîñòåé

D.Feldman, T.Sadekova, K.Vorontsov. Combining fa
ts, semanti
 roles and sentiment

lexi
on in a generative model for opinion mining. Dialogue 2020.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Âûäåëåíèå ïîëÿðèçîâàííûõ ìíåíèé â ïîëèòè÷åñêèõ íîâîñòÿõ

Ñëîâà ¾Ïîðîøåíêî¿, ¾�îññèÿ¿, ¾Óêðàèíà¿ âñòðå÷àþòñÿ

â òåêñòå-1 è òåêñòå-2 îäèíàêîâî ÷àñòî, îäíàêî:

¾Ïîðîøåíêî¿ � ñóáúåêò â òåêñòå-1 è îáúåêò â òåêñòå-2;

¾�îññèÿ¿ � àãåíñ â òåêñòå-1 è ëîêàöèÿ â òåêñòå-2;

íåãàòèâíàÿ òîíàëüíîñòü: ¾�îññèÿ¿, ¾Êðåìëü¿ â òåêñòå-1,

¾Êèåâ¿, ¾Óêðàèíà¿ â òåêñòå-2.
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Ïðîåêò ¾Òåìàòèçàòîð¿: îáùèå òðåáîâàíèÿ

Ïåðåõîä îò áèáëèîòåê (BigARTM, VisARTM, Topi
Net)

ê ïðèëîæåíèþ ¾Òåìàòèçàòîð¿ äëÿ êîíå÷íîãî ïîëüçîâàòåëÿ �

àíàëèòèêà â îáëàñòè öè�ðîâûõ ãóìàíèòàðíûõ èññëåäîâàíèé

1

Öåëè ïîëüçîâàòåëÿ � ðàçâåäî÷íûé àíàëèç, ïîíèìàíèå

òåìàòè÷åñêîé ñòðóêòóðû äàííûõ, ¾î ÷¼ì ýòà êîëëåêöèÿ¿

2

Ïîëüçîâàòåëü íå îáÿçàí çíàòü

� �îðìàòû èñõîäíûõ äàííûõ è ñïîñîáû èõ ïðåäîáðàáîòêè

� òåîðèþ TM è ARTM, âèäû ðåãóëÿðèçàòîðîâ

� ìåòîäèêè ïîäáîðà ãèïåðïàðàìåòðîâ

� êðèòåðèè êà÷åñòâà ìîäåëåé

� áèáëèîòåêó BigARTM

3

Èíòóèòèâíàÿ âèçóàëüíàÿ ñðåäà, âåá-èíòåð�åéñ

4

Ïîëüçîâàòåëþ äîëæíû áûòü äîñòóïíû íàñòðîéêè

5

Äå�îëòíûå íàñòðîéêè äîëæíû ðàáîòàòü íà ëþáûõ äàííûõ
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Ïðèëîæåíèÿ è èññëåäîâàíèÿ, âçÿòûå äëÿ àíàëèçà òðåáîâàíèé

1

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ìåäèà

2

Àíàëèç ïðîãðàìì ðàçâèòèÿ ðîññèéñêèõ âóçîâ

3

Ïðîåêòû Øêîëû Ïðèêëàäíîãî Àíàëèçà Äàííûõ (2022)

4

Òåìàòè÷åñêèé ïîèñê ïî äëèííîìó òåêñòîâîìó çàïðîñó

5

Ñîñòàâëåíèå òåìàòè÷åñêèõ ïîäáîðîê

6

Ïîèñê è ðóáðèêàöèÿ íàó÷íûõ ñòàòåé íà 100 ÿçûêàõ

7

Âûÿâëåíèå òðåíäîâ â êîëëåêöèè íàó÷íûõ ïóáëèêàöèé

8

Òåìàòèçàöèÿ íàó÷íî-ïðîñâåòèòåëüñêîãî îíëàéí-æóðíàëà

9

Ïîèñê ïîõîæèõ äåë â àêòàõ àðáèòðàæíûõ ñóäîâ

10

Òåìàòèçàöèÿ ïðåññ-ðåëèçîâ âíåøíåïîëèòè÷åñêèõ âåäîìñòâ

11

Òåìàòèçàöèÿ twitter î ðîññèéñêî-óêðàèíñêèõ îòíîøåíèÿõ

12

Âûÿâëåíèå ñîáûòèéíûõ òåì â íîâîñòíûõ ïîòîêàõ
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Îñíîâíîé ïîëüçîâàòåëüñêèé ñöåíàðèé (áåç äåòàëèçàöèè)

1

Çàãðóçêà

äàííûå â ðàçëè÷íûõ ¾ñûðûõ¿ �îðìàòàõ

âîçìîæíà äîçàãðóçêà äàííûõ ïîðöèÿìè

2

Ïðåäîáðàáîòêà

àâòîìàòè÷åñêèé âûáîð îáðàáîò÷èêîâ íà îñíîâàíèè äàííûõ

âûäåëåíèå ìîäàëüíîñòåé: ÿçûêîâ, âðåìåíè, òåðìèíîâ è ò.ä.

3

Ìîäåëèðîâàíèå

âèçóàëèçàöèÿ ìåòðèê êà÷åñòâà â ïðîöåññå îáó÷åíèÿ ìîäåëè

âîçìîæíîñòü ïåðåõîäà ê àíàëèçó, íå ïðåðûâàÿ îáó÷åíèÿ

4

Âèçóàëèçàöèÿ

êàæäàÿ òåìà äîëæíà óìåòü ¾ðàññêàçàòü î ñåáå¿

ìíîãî ðàçíûõ ãðà�èêîâ (distant reading)

5

Êîððåêöèÿ

îòáîð ìîäåëåé, îöåíèâàíèå è îòáîð ðåëåâàíòíûõ òåì

ðåêîìåíäàöèè äîêóìåíòîâ äëÿ òåìàòè÷åñêèõ ïîäáîðîê
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Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Âåêòîðèçàöèÿ òåêñòà è òåìàòè÷åñêîå ìîäåëèðîâàíèå

Àääèòèâíàÿ ðåãóëÿðèçàöèÿ (ARTM)

Ïðèëîæåíèÿ ÂÒÌ è ïðîåêò ¾Òåìàòèçàòîð¿

Íàïðàâëåíèÿ èññëåäîâàíèé

Ó÷àñòèå â ðàçðàáîòêå ¾Òåìàòèçàòîðà¿

Âñòðàèâàíèå ìîäóëÿ BigARTM â Orange

Âñòðàèâàíèå ìîäóëÿ BigARTM â PolyAnalyst

�àçðàáîòêà ñöåíàðèåâ ðàçâåäî÷íîãî àíàëèçà òåêñòîâûõ

äàííûõ â ñîöèî-ãóìàíèòàðíûõ èññëåäîâàíèÿõ

�àçðàáîòêà èëè àäàïòàöèÿ ñðåäñòâ âèçóàëèçàöèè

òåìàòè÷åñêèõ ìîäåëåé â ìîäóëå ¾Òåìàòèçàòîðà¿

�àçðàáîòêà àäàïòèâíûõ ñòðàòåãèé AutoML äëÿ

îïòèìèçàöèè ãèïåðïàðàìåòðîâ òåìàòè÷åñêèõ ìîäåëåé

Ê.Âîðîíöîâ. Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå: òåîðèÿ ðåãóëÿðèçàöèè

ARTM è áèáëèîòåêà ñ îòêðûòûì êîäîì BigARTM. 2023. (äëÿ èçä-âà URSS)

http://www.Ma
hineLearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf
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