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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℄, GPT-4 [2023℄
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Ìîäåëè âíèìàíèÿ äëÿ ìàøèííîãî ïåðåâîäà

Âõîä: {xi} � ïîñëåäîâàòåëüíîñòü ñëîâ âõîäíîãî ÿçûêà

Âûõîä: {yt} � ïîñëåäîâàòåëüíîñòü ñëîâ âûõîäíîãî ÿçûêà

Èíòåðïðåòàöèÿ ìîäåëè âíèìàíèÿ: ìàòðèöà ñåìàíòè÷åñêîãî

ñõîäñòâà Ati ïîêàçûâàåò, íà êàêèå ñëîâà xi âõîäíîãî òåêñòà

ìîäåëü îáðàùàåò âíèìàíèå, ãåíåðèðóÿ ñëîâî ïåðåâîäà yt

Bahdanau et al. Neural ma
hine translation by jointly learning to align and translate. 2015.
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Èíòåðïðåòàöèÿ: íà êàêèå îáëàñòè ìîäåëü îáðàùàåò âíèìàíèå,

ãåíåðèðóÿ ïîä÷¼ðêíóòîå ñëîâî â îïèñàíèè èçîáðàæåíèÿ

Kelvin Xu et al. Show, attend and tell: neural image 
aption generation with visual

attention. 2016
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Áîëüøèå ïðåä-îáó÷åííûå ìîäåëè ÿçûêà (òðàíñ�îðìåðû)

îáó÷åíû ïðåäñêàçûâàòü ñëîâî ïî åãî êîíòåêñòó

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

ñïîñîáíû âûäåëÿòü è êëàññè�èöèðîâàòü �ðàãìåíòû òåêñòà,

ãåíåðèðîâàòü �åéêîâûå òåêñòû, íå îòëè÷èìûå îò ðåàëüíûõ

ìóëüòèÿçû÷íû: îáó÷àþòñÿ íà äåñÿòêàõ ÿçûêîâ

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

äîñòàòî÷íî äîîáó÷åíèÿ íà ìàëîé ðàçìå÷åííîé âûáîðêå

J.Devlin et al. BERT: Pre-training of deep bidire
tional transformers for language

understanding. 2019.
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×èñëî ïàðàìåòðîâ ñåòè ñîïîñòàâèìî ñ îáú¼ìîì èñõîäíûõ äàííûõ
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÷åì GPT îòëè÷àåòñÿ îò âñåãî, ÷òî áûëî ðàíüøå

ChatGPT-4: ïðîáëåñêè îáùåãî èñêóññòâåííîãî èíòåëëåêòà

Íîâûå ñïîñîáíîñòè ìîäåëè, íå çàêëàäûâàâøèåñÿ ïðè îáó÷åíèè:

îáúÿñíÿòü ñâîè îòâåòû, ïåðå�ðàçèðîâàòü

ðå�åðèðîâàòü, ãåíåðèðîâàòü ïëàíû, ñöåíàðèè, øàáëîíû

ïåðåâîäèòü íà äðóãèå ÿçûêè, ñòðîèòü àíàëîãèè,

ìåíÿòü òîíàëüíîñòü, ñòèëü, ãëóáèíó èçëîæåíèÿ

ãåíåðèðîâàòü ïðîãðàììíûé êîä íà ðàçëè÷íûõ ÿçûêàõ

ðåøàòü íåêîòîðûå ëîãè÷åñêèå è ìàòåìàòè÷åñêèå çàäà÷è

èñêàòü è èñïðàâëÿòü ñîáñòâåííûå îøèáêè ïî ïîäñêàçêå
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Ýìåðäæåíòíîñòü � ïîÿâëåíèå êà÷åñòâåííî íîâûõ ñïîñîáíîñòåé

GPT-2: 14/Feb/2019, êîíòåêñò 768 ñëîâ (1,5 ñòðàíèöû)

1,5 ìëðä. ïàðàìåòðîâ, êîðïóñ 10 ìëðä. òîêåíîâ (40Gb)

ñïîñîáíîñòü íàïèñàòü ýññå, êîòîðîå êîíêóðñíîå æþðè

íå ñìîãëî îòëè÷èòü îò íàïèñàííîãî ÷åëîâåêîì
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Ýìåðäæåíòíîñòü � ïîÿâëåíèå êà÷åñòâåííî íîâûõ ñïîñîáíîñòåé

GPT-3: 11/Jun/2020, êîíòåêñò 1536 ñëîâ (3 ñòðàíèöû)

175 ìëðä. ïàðàìåòðîâ, êîðïóñ 500 ìëðä. òîêåíîâ

ñïîñîáíîñòü äåëàòü ïåðåâîä íà äðóãèå ÿçûêè,

ðåøàòü ëîãè÷åñêèå è ìàòåìàòè÷åñêèå çàäà÷è,

ãåíåðèðîâàòü ïðîãðàììíûé êîä ïî îïèñàíèþ
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Ýìåðäæåíòíîñòü � ïîÿâëåíèå êà÷åñòâåííî íîâûõ ñïîñîáíîñòåé

GPT-4: 14/Mar/2023, êîíòåêñò 24 000 ñëîâ (48 ñòðàíèö)

>1 òðë. ïàðàìåòðîâ, êîðïóñ >1Tb

ñïîñîáíîñòü îïèñûâàòü è àíàëèçèðîâàòü èçîáðàæåíèÿ,

ðåàãèðîâàòü íà ïîäñêàçêè âðîäå ¾Let's think step by step¿,

ðåøàòü êà÷åñòâåííûå �èçè÷åñêèå çàäà÷è ïî êàðòèíêå

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Ìîäåëè âåêòîðèçàöèè òåêñòà 11 / 54



Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿
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ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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¿

� �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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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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Äîáàâëåíèå ñòàòüè èç ñïèñêà ðåêîìåíäàöèé â ïîäáîðêó:
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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.

Ìàãèñòåðñêàÿ äèññåðòàöèÿ, ÌÔÒÈ, 2020.

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

ïîäáîðîê íàó÷íûõ ñòàòåé. Ìàãèñòåðñêàÿ äèññåðòàöèÿ, ÂÌÊ Ì�Ó, 2022.
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òåìàòè÷åñêîå ìîäåëèðîâàíèå 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.

Ìàãèñòåðñêàÿ äèññåðòàöèÿ, ÌÔÒÈ, 2020.

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

ïîäáîðîê íàó÷íûõ ñòàòåé. Ìàãèñòåðñêàÿ äèññåðòàöèÿ, ÂÌÊ Ì�Ó, 2022.
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Ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå òåìàòè÷åñêèõ ïîäáîðîê

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

Äàíî:

êîëëåêöèÿ òåêñòîâûõ äîêóìåíòîâ

Íàéòè:

T � ìíîæåñòâî òåì, ñîñòàâëÿþùèõ ýòó êîëëåêöèþ

p(w |t) = ϕwt � âåðîÿòíîñòè ñëîâ w â êàæäîé òåìå t

p(t|d) = θtd � âåðîÿòíîñòè òåì t â êàæäîì äîêóìåíòå d

p(w |d) =
∑

t∈T

ϕwtθtd � âåðîÿòíîñòíàÿ òåìàòè÷åñêàÿ ìîäåëü

Êðèòåðèé: ïðàâäîïîäîáèå ïðåäñêàçàíèÿ ñëîâ w â äîêóìåíòàõ d

ñ äîïîëíèòåëüíûìè êðèòåðèÿìè-ðåãóëÿðèçàòîðàìè Ri(Φ,Θ):
∑

d∈D

∑

w∈d

ln
∑

t∈T

ϕwtθtd +
∑

i

τiRi (Φ,Θ) → max
Φ,Θ

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

ARTM è áèáëèîòåêà ñ îòêðûòûì êîäîì BigARTM. URSS, 2023. ISBN 978-5-9519-4345-3.
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Ìóëüòèìîäàëüíàÿ òåìàòè÷åñêàÿ ìîäåëü

Òåìà t ìîæåò ñîäåðæàòü òåðìû ðàçëè÷íûõ ìîäàëüíîñòåé:

p(ñëîâî|t), p(n-ãðàììà|t),
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Ìóëüòèìîäàëüíàÿ òåìàòè÷åñêàÿ ìîäåëü

Òåìà t ìîæåò ñîäåðæàòü òåðìû ðàçëè÷íûõ ìîäàëüíîñòåé:

p(ñëîâî|t), p(n-ãðàììà|t), p(àâòîð|t), p(âðåìÿ|t), p(èñòî÷íèê|t),
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Òåìà t ìîæåò ñîäåðæàòü òåðìû ðàçëè÷íûõ ìîäàëüíîñòåé:

p(ñëîâî|t), p(n-ãðàììà|t), p(àâòîð|t), p(âðåìÿ|t), p(èñòî÷íèê|t),
p(îáúåêò|t), p(íàçâàíèå|t), p(ññûëêà|t),
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p(ñëîâî|t), p(n-ãðàììà|t), p(àâòîð|t), p(âðåìÿ|t), p(èñòî÷íèê|t),
p(îáúåêò|t), p(íàçâàíèå|t), p(ññûëêà|t), p(ïîëüçîâàòåëü|t)
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òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

Ïðèìåð 1. Ìóëüòèÿçû÷íàÿ òåìàòè÷åñêàÿ ìîäåëü Âèêèïåäèè

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

Ïåðâûå 10 ñëîâ è èõ ÷àñòîòû p(w |t) â %:

Òåìà �68 Òåìà �79

resear
h 4.56 èíñòèòóò 6.03 goals 4.48 ìàò÷ 6.02

te
hnology 3.14 óíèâåðñèòåò 3.35 league 3.99 èãðîê 5.56

engineering 2.63 ïðîãðàììà 3.17 
lub 3.76 ñáîðíàÿ 4.51

institute 2.37 ó÷åáíûé 2.75 season 3.49 �ê 3.25

s
ien
e 1.97 òåõíè÷åñêèé 2.70 s
ored 2.72 ïðîòèâ 3.20

program 1.60 òåõíîëîãèÿ 2.30 
up 2.57 êëóá 3.14

edu
ation 1.44 íàó÷íûé 1.76 goal 2.48 �óòáîëèñò 2.67


ampus 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 mat
h 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: Open Sour
e

Library for Regularized Multimodal Topi
 Modeling of Large Colle
tions. 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(w |t) â %:

Òåìà �88 Òåìà �251

opera 7.36 îïåðà 7.82 windows 8.00 windows 6.05


ondu
tor 1.69 îïåðíûé 3.13 mi
rosoft 4.03 mi
rosoft 3.76

or
hestra 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

performan
e 0.78 òåàòð 1.14 se
urity 0.92 server 1.54

mozart 0.74 ïàðòèÿ 1.05 mit
hell 0.82 ïðîãðàììíûé 1.08

sang 0.70 ñîïðàíî 0.97 ora
le 0.82 ïîëüçîâàòåëü 1.04

singing 0.69 âàãíåð 0.90 enterprise 0.78 îáåñïå÷åíèå 1.02

operas 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: Open Sour
e

Library for Regularized Multimodal Topi
 Modeling of Large Colle
tions. AIST-2015.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

Ïðèìåð 2. Ñîâìåùåíèå òåìïîðàëüíîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N-Gram Topi
 Model for Time-Stamped Do
uments.

ECIR 2013.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

Ïðèìåð 2. Ñîâìåùåíèå òåìïîðàëüíîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N-Gram Topi
 Model for Time-Stamped Do
uments.

ECIR 2013.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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.
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
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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

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

ïðîö. |T | 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
hedykov, M.Apishev, L.Golitsyn, K.Vorontsov.

Fast and Modular Regularized Topi
 Modelling. FRUCT ISMW, 2017.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

�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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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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.
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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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
)
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cultural   
university   
educational   
youth   
award   
fulbright   
education   
alumnus   
study
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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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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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:

�àêòû êàê òðèïëåòû ¾ñóáúåêò�ïðåäèêàò�îáúåêò¿

ñåìàíòè÷åñêèå ðîëè ñëîâ ïî Ôèëëìîðó

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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Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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 ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

Ïðèìåð òåìàòè÷åñêîé êàðòû ¾ÈÈ â áèîìåäèöèíå¿

C.Folgar, J.M
Cuan. The 3 most-
ited studies in health
are and AI. Quid, 2017.

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Ìîäåëè âåêòîðèçàöèè òåêñòà 36 / 54



Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå 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 èí�îãðà�èêîé.

Weiwei Cui, Shixia Liu, Zhuofeng Wu, Hao Wei. How hierar
hi
al topi
s evolve in

large text 
orpora. 2014.
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ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

Ïðèìåð êàðòû ïðåäìåòíîé îáëàñòè (ïîñòðîåíî âðó÷íóþ)

http://www.theory
ultureso
iety.org/brian-
astellani-on-the-
omplexity-s
ien
es
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ïîèñêîâî-ðåêîìåíäàòåëüíûé ñåðâèñ

ïîøàãîâîå ïîëóàâòîìàòè÷åñêîå ðå�åðèðîâàíèå

òåìàòè÷åñêîå ìîäåëèðîâàíèå è âèçóàëèçàöèÿ

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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Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

çàäà÷è äåòåêöèè ïîñòïðàâäû

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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çàäà÷è äåòåêöèè ïîñòïðàâäû

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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çàäà÷è äåòåêöèè ïîñòïðàâäû

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 äåòåêöèè ïîñòïðàâäû

òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

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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òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Òèïû çàäà÷ ML/NLU äëÿ ìîíèòîðèíãà ìåäèà-ïðîñòðàíñòâà
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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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çàäà÷è äåòåêöèè ïîñòïðàâäû

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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Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

çàäà÷è äåòåêöèè ïîñòïðàâäû

òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

�àçìåòêà êàê ñïîñîá �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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çàäà÷è äåòåêöèè ïîñòïðàâäû

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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Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿

çàäà÷è äåòåêöèè ïîñòïðàâäû

òåõíîëîãè÷åñêèé êîíêóðñ Ï�Î//×ÒÅÍÈÅ

çàäà÷è àâòîìàòèçàöèè ðàçìåòêè òåêñòà

Ïðîöåññ ðàçìåòêè è èíñòðóìåíò ðàçìåòêè
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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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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.
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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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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)

Ê.Â. Âîðîíöîâ (voron�mlsa-iai.ru) Ìîäåëè âåêòîðèçàöèè òåêñòà 53 / 54



Çàäà÷è ïîíèìàíèÿ åñòåñòâåííîãî ÿçûêà

Ïðîåêò ¾Ìàñòåðñêàÿ çíàíèé¿

Ïðîåêò ¾Íîâîñòíîé êîëëàéäåð¿
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Âûâîäû

Íûíåøíèé áóì èñêóññòâåííîãî èíòåëëåêòà îáÿçàí

ðàçâèòèþ ìåòîäîâ îáó÷àåìîé (ïî áîëüøèì äàííûì)

âåêòîðèçàöèè ñëîæíî ñòðóêòóðèðîâàííûõ îáúåêòîâ.

Â àíàëèçå òåêñòîâ ýòî áîëüøèå ÿçûêîâûå ìîäåëè, ðàçìåð

êîòîðûõ ñîïîñòàâèì ñ ðàçìåðîì îáó÷àþùèõ äàííûõ.

Ýòè ìîäåëè ïîçâîëÿþò ñåãîäíÿ ðåøàòü òå çàäà÷è, êîòîðûå

åù¼ 5 ëåò íàçàä ñ÷èòàëèñü íåïðåîäîëèìî òðóäíûìè.

Â òîì ÷èñëå çàäà÷è ïîíèìàíèÿ òåêñòà äëÿ àâòîìàòèçàöèè

è ìàñøòàáèðîâàíèÿ ñîöèîãóìàíèòàðíûõ èññëåäîâàíèé.

Ïðè÷¼ì ¾ãèáðèäíûé èíòåëëåêò¿ íå çàìåíÿåò ñïåöèàëèñòà,

à óìåíüøàåò îáú¼ì ðóòèííîé ðàáîòû è óñêîðÿåò å¼.

Âîðîíöîâ Êîíñòàíòèí Âÿ÷åñëàâîâè÷ • voron�mlsa-iai.ru
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