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Multimodal info is everywhere (text, images, videos...)

2019

2020

2021

2022

2023

| Mar 29, 2020: A person is taken on a stretcher into

B¥ treatment after going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J.

8 Phillip)....

7

64.3 percent. Of the 18,328 people vaccinated in
Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. /

.
V 'v‘ Jun 22, 2022: California and Louisiana have announced
¥ ‘plans to institute vaccine mandates for K-12 students

3 g

§ statewide (and Washington, D.C. has done the same),
| though they are waiting until the FDA fully approves the
1 vaccines for schoolchildren of all ages... I 4

¥4 Oct 18, 2022: Parents rally at State Capitol in protest of
ll upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the
rotest on Oct. 18 at the California State Capitol.
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What happened?




What happened?

Yes! A protest.
What are they protesting for?




What happened?

Yes! A protest.
What are they protesting for?
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What happened?

Yes! A protest.




Existing entity-centric info leads to surface semantics

Image / VideoFrame

Image




Existing entity-centric info leads to surface semantics

Image / VideoFrame

Image

Object




Existing entity-centric info leads to surface semantics
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Existing entity-centric info leads to surface semantics
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Existing entity-centric info leads to surface semantics

Image / VideoFrame

Image Sentence

Object Entity
centric Relation Relation
Scene Graph Entity-Relation Graph

State-of-the-art Captioner (Kamath et al., 2022)

Answer

awoman holding a sign in front of a group of people.

awoman holding a sign while standing in a park.

awoman holding a sign in front of a crowd. y




My Research Vision: Surface - Deep

Deep Semantic Understanding:

Discover knowledge (important information) that humans are actively seeking.



My PhD Research: Entity-Centric = Event-Centric
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My PhD Research: Entity-Centric = Event-Centric

What happened?
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What is Multimodal Event Extraction?

Multimodal Event Extraction [ACL’20]
Input: text, image, video, speech, ...
Output: structured knowledge
1. Event Type: identify the occurrence of certain event

2. Argument: identify the participants and their semantic roles

[Manling Li, et al., Cross-media Structured Common Space for Multimedia Event Extraction. ACL 2020]



My PhD Research: Entity-Centric = Event-Centric
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My PhD Research: Entity-Centric = Event-Centric
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My PhD Research: Entity-Centric = Event-Centric

State-of-the-art Captioner (Kamath et al., 2022)

Answer

awoman holding a sign in front of a group of people.
awoman holding a sign while standing in a park.

an holding a sign in front of a crowd. J
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My Research Vision: Surface - Deep Knowledge

Deep Semantic Understanding:

Discover knowledge (important information) that humans are actively seeking.
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My Research Vision: Surface - Deep Knowledge
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My Research Vision: Surface - Deep Knowledge
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My Research Vision: Surface - Deep Knowledge

Deep Semantic Understanding:

Discover knowledge (important information) that humans are actively seeking.

Surface
Concrete Static Perception
Abstract Dynamic Cognition

Deep



My Research Vision: Surface - Deep Knowledge

Text generation paradigm (e.g., ChatGPT) is taking over the NLP world.

But it is flat and surface-to-surface.

Surface-to-Surface
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Text generation paradigm (e.g., ChatGPT) is taking over the NLP world.
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Challenge 1: Multimodal Semantic Structures

What happened?
Who?

Where?

When?




Challenge 1: Multimodal Semantic Structures
- My Solution: We propose the first Multimodal Event Extraction model

Event Protest

Protester parent

Protester child

«Tool banner
.

No vaccine

Topic mandate for kids

California State
Capitol

Time Oct 18

Location

1
1
1
1
1
1
1
1
\

T ——

[Manling Li, et al., Cross-media Structured Common Space for Multimedia Event Extraction. ACL 2020]



From Entity-centric to Event-centric Multimodal Knowledge Acquisition

Read: Complex Situation

My Solution: Structural Transfer from Text to Vision - Factual Knowledge

- Protest , . California State CLIP-Event
Challenge 1: n | focaton coptel [CVPR’22], [NeurlPS'22]
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My Research Vision: Surface - Deep Knowledge
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Challenge 2: Reasoning over a long horizon

Caption: Whitney Jiusti, a parent from Espardo,
and her two children attend the protest on Oct. 18 at
the California State Capitol.

e

What happened?
Who?

Where?

When?

Why?

What will happen next?




Challenge 2: Reasoning over a long horizon

S8 Mar 29, 2020: A person is taken on a stretcher into

B treatment after going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

Phillip)

/

I listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in
Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. /

Jun 22, 2022: California and Louisiana have announced

plans to institute vaccine mandates for K-12 students

X statewide (and Washington, D.C. has done the same),
though they are waiting until the FDA fully approves the

: J vaccines for schoolchildren of all ages... 4

B¥{ Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

§ protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

12
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12



Challenge 2: Reasoning over a long horizon

¥ Mar 29, 2020: A person is taken on a stretcher into
B treatment afler going through testing for the coronavirus
March 19, 2020. (AP/David J

in Houston, Texas,

Phillip)

I 4

= Y Jan 17, 2021: Of the 28,500 health workers who had been
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18.328
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upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
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B protest on Oct. 18 at the California State Capitol

7

What will happen next to Jiusti's kids?

GPT-4’s output given four pieces of news text:

/"The future actions and experiences of Jiusti's kids is

unclear. ...... However, it is important to note that

vaccination mandates for school attendance have

been in place for other diseases for decades and are

considered a crucial public health measure to protect
\ students staff, and the broader community.

__________________________________________________________
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Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 Of the 18328 people vaccinated in
Maharashtra on Saturday,

percent.
10 recipients suffered mild

reactions including nausea, vomiting, and anxiety..

4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
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¥ though they are waiting until the FDA fully approves the
I 4

vaccines for schoolchildren of all ages...

B Oct 18, 2022: Parents rally at State Capitol in protest of
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| 4

What will happen next to Jiusti's kids?

Washington

Encouragement

COVID-19
vaccination

COVID-19
virus

school

12



Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in

Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. I 4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
statewide (and Washington, D.C. has done the same),
¥ though they are waiting until the FDA fully approves the
vaccines for schoolchildren of all ages... 7

B Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

Washington

Encouragement

COVID-19
vaccination

parents

plage @ child

Maharashatra. Mandateb(aCe Protest
COVID-19 school
virus

12



Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in

Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. I 4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
statewide (and Washington, D.C. has done the same),
¥ though they are waiting until the FDA fully approves the
vaccines for schoolchildren of all ages... 7

B Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

Washingt ;
Encouragement =emireren %MOVW‘Q

COVID-19 {
vaccination ¢

parents

plage @ child

Maharashatra. Mandateb(aCe Protest
COVID-19 school
virus

12



Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in

Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. I 4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
statewide (and Washington, D.C. has done the same),
¥ though they are waiting until the FDA fully approves the
vaccines for schoolchildren of all ages... 7

B Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

Washington Q Moving
= ’,,'1\

Encouragement

destination”s! \

COVID-19 A

vaccination origifi ’ag'ent \

_ 1 @ Pparents

plage agemt
@ child

Maharashatra. Mandateb(aCe Protest
COVID-19 school
virus

12



Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in

Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. I 4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
statewide (and Washington, D.C. has done the same),
¥ though they are waiting until the FDA fully approves the
vaccines for schoolchildren of all ages... 7

B Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

Washington Q Moving
= ’,,'1\

Encouragement

destination”s! \
COVID-19 A
vaccination origif fg,e”t ;

"1 e parents
agent

@ child

N
\
Protest »
WA Absence

COVID-19
virus

school

12



Challenge 2: Long-Horizon Temporal Dynamics

- My solution: Event Graph Model

Mar 29, 2020: A person is taken on a stretcher into

g treatment afler going through testing for the coronavirus
in Houston, Texas, March 19, 2020. (AP/David J

8 Phillip)...

I 4

Jan 17, 2021: Of the 28,500 health workers who had been
| listed to get the vaccine, Maharashtra recorded a turnout of
64.3 percent. Of the 18328 people vaccinated in

Maharashtra on Saturday, 10 recipients suffered mild

reactions including nausea, vomiting, and anxiety.. I 4

Jun 22, 2022: California and Louisiana have announced
plans to institute vaccine mandates for K-12 students
statewide (and Washington, D.C. has done the same),
¥ though they are waiting until the FDA fully approves the
vaccines for schoolchildren of all ages... 7

B Oct 18, 2022: Parents rally at State Capitol in protest of
upcoming COVID-19 vaccine mandates. Whitney Jiusti, a
parent from Espardo, and her two children attend the

protest on Oct. 18 at the California State Capitol

| 4

What will happen next to Jiusti's kids?

Washington Q Moving
= ’,,'1\

Encouragement

destination’s ! \
COVID-19 Sl
vaccination origif fg,e”t ;

! @ parents

agent
LS @ chid
= a’gent
Maharashatra g Mandateb(aCe Protest > _
) Absence
COVID-19 school /
virus ~~. place__-*

12



What is Event Knowledge Graph?

Washington :
Encouragement g A Moving
(%stinat/on /

COVID-19 /

N OdeS . Vaccination entity @ vaccination origin flgent t
: .California /I ® pa;gr;;t
. plage target Ao . ‘/ fopic@ child
event . entlty o targpt s ) . agent
Maharashatrag, ~Mandate p Protest »
COVID-19 ® MR=STES
E d g eS : virus ENC, place

—A temporal: <event - event>
@ argument: <event — entity>

@ @ relation: <entity — entity>

[Manling Li, et al., Connecting the Dots: Event Graph Schema Induction with Path Language Modeling. EMNLP 2020] 12



From Entity-centric to Event-centric Multimodal Knowledge Acquisition

Read: Complex Situation Think: Temporal Pattern

Challenge 1:

Multimodal
Semantic
Structures

Challenge 2:

Long-horizon
Temporal
Dynamics

My Solution: Structural Transfer from Text to Vision - Factual Knowledge

Protest ) Cellige Sz CLIP-Event

location Capitol
R [CVPR'22], [NeurlPS’22]

® octis
@ banner M2E2: Multimodal Event
[ACL’20], [EMNLP’21], [AAAI'23]

GAIA: Multimodal IE
[ACL"20 Best Demo Paper] 3

COVID-KG
[NAACL'21 Best Demo Paper] 3<

prent
o e

child  child @
\j

banner
banner

\ 4

My Solution: Temporal Graph Schema Induction > Pattern Knowledge

Encouragement 4

V\{a}hington . ; Moving

7 COVID- 19"5"""“’ Event Graph Model

Vaccination -7 . .vaccmatlon fgent [EMNLP’21], [NAACL'22]
Callfomla ' Q parents
=
f ,' . Chlld
targbt v—-—-_'\*#\ -

Path Language Model
[EMNLP’20]

Macs )
Maharashatra. Mandate '. : Protest »

COYID-19 scheal g e
virus ~. pace

: . Absence
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From Entity-centric to Event-centric Multimodal Knowledge Acquisition

Read: Complex Situation Think: Temporal Pattern Write: Truthfully

Challenge 1:

Multimodal
Semantic
Structures

Challenge 2:

Long-horizon
Temporal
Dynamics

My Solution: Structural Transfer from Text to Vision - Factual Knowledge

Pro_test%. Califg;npiio?tate CLIP-Event
o o [CVPR'22], [NeurlPS'22]
e ) b M2E2; Multimodal Event

[ACL’20], [EMNLP’21], [AAAI'23]
GAIA: Multimodal IE
[ACL’20 Best Demo Paper] aw

COVID-KG
[NAACL'21 Best Demo Paper] 3<
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. @

child child
; v

[
‘ . banner

4

My Solution: Temporal Graph Schema Induction > Pattern Knowledge

Washington ; Moving

ny Event Graph Model
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Encouragement 4

Vaccination @ vaccination origi l”v‘--" [y [EMNLP,21]7 [NAACL,ZZ]
4 __gSelforria /! bpa_rﬁ’f‘f"
gent JI Aor . child
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Truthful Generation J

My Solution:
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Generation

Timeline

Summarization
[EMNLP’21]

COVID-19
Claim Detection
[ACL'22]
Multimedia
News QA
[AAAI'22]
Meeting
Summarization

[ACL'19]
Event

Heatmap
[NAACL'19]
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Live Demo: What Would the “SmartBook” Look Like? An Example Chapter

Ukraine Crisis Smart Book

Chapters >
Position of Third Parties >
Overview

What is NATO's position on the
Ukraine-Russia conflict?

What is the position of China
on the Ukraine-R

conflict?

What is the position of the
governments of Poland, Turkey
and Moldova on the Ukraine-

Russia conflict?

What s
on Ukrair

Perspect

What is the position of China on the Ukraine-Russia conflict? What is the position of

Summary

China has publicly stated that It does not support the idea of eiecting Russia from the G20, and has instaad

Claims

Claim Sentence

Since the war began, China has tried to project a neutral stance.
Source

Cooperation with China was ambivalent, he said, adding the country
was "struggling with the consequences of its own Covid strategy,
which also has consequences for world trade.”

China is firmly opposed to this and will never accept it. Source

That is considered unlikely, as China has said it would not back
kicking Russia out,

The White House is realistic the G20 will not collectively remove
Russia from its ranks, since the decision would likely require
consensus and China has been clear it doesn't support such a move.

Multi-Lingual Claims

China's position:

Sowce

Original Post

AERREN
RO

Translation (Google)

93 (o
SARIE, BEVIDHT

China on the Ukraine-
Russla contlict?

Summary

Context

Biden-Xi call: A call between Chinese President Xi Jinping and US President Joe Biden was underway Friday. Since the war began, China has tried to
project a neutral stance It has not condemned Russian actions, and has refused to label the attack an invasion, See More

While the G7 leaders reemphasized their condemnation of "Russia’s unjustifiable, unprovoked and lllegal war against Ukraine," they called on China to
press Russia to withdraw its troops from Ukraine. Scholz said he also expected China not to undermine sanctions against Russia. Cooperation with China
was ambivalent, he said, adding the country was ggling with the quences of its own Covid strategy, which also has consequences for world
trade.” See Mora

The US has indicated that China would pay an economic price if its support for Russia goes beyond rhetoric. Speaking Friday, Zhao repeated China's
public rebuke, saying "some people in the US have been spreading disinformation to smear and , which is extremely Irresponsible
and will not help solve the issue. China is firmly opposed to this and will never accept it." Sea More

While US President Joe Biden has said Russia should no longer be in the G20, ejecting Moscow would require the support of all members. That is
considered unlikely, as China has sald It would not back kicking Russia out. See More

The White House s realistic the G20 will not collectively remove Russia from Its ranks, since the decision would likely require consensus and China has
been clear it doesn't support such a move. See More

RBFRNE

Geng Shuang, Deputy Permanent Representative of China 1o the United Nations: All parties should abandon political self-interest and make practical eftorts 1o resolve the Ukrainian cnss China Daily, United Nations, September 7 (Reporter Zt .
7th lacal time, the UN Security Council held a meeting to discuss the humanitarian issue in Ukraine, China's Deputy Permanent Representative to the United Nations, Geng Shuang. attended the meeting and said that all parties in the Ukraine 4~ -
sssee -
- . e ' : Ll *
SmartBook: https://blenderdemo.com/smartbook R R CR I e R
. o0 e _see
L4 . e LU

ClaimRadar for COVID19: hitps://blenderdemo.com/covid-list
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Live Demo: What Would the “SmartBook” Look Like? An Example Chapter

Ukraine Crisis Smart Book

What are Putin's goals in declaring martial law in four What are Putin's goals in
e Pt ’ g g declaring martial law in fo
Oct 1st - 15th > Ukralnlan reglonS? Ukrainian regions?
Summary
S aims
Oct 16th - 30th > ummary Cla

Vladimir Putin has declared martial law in four Ukrainian regions in order to gain control over the areas and suppress

Ukraine on Black Sea Grain > any resistance from the residents. He has also stated that this is necessary in order to protect Russia's security and
Drone attacks in Ukraine > future.
>
>

Ukraine's war with Russia

Russian President declares martial Claims
law
What is the reason for Putin's

decision to declare martial law? Claim Sentence Context

What is the international

i Russian President Vladimir Putin declared martial law in four
community's response to Russian

Prasidant Pitin's desisisn te dadlare This new step means Putin can ban annexed Ukrainian territories on October 19. This new step
martial law? public gatherings and travel, set means Putin can ban public gatherings and travel, set
What are Putin's goals in declaring curfews, censor information and curfews, censor information and legally seize civilian
martial law in four Ukrainian legally seize civilian resources in the resources in the regions of Donetsk, Kherson, Luhansk and
regions? ¥ . ¢ 4
9 regions of Donetsk, Kherson, Luhansk Zaporizhzhia. Max Bergmann at the Center for Strategic and
What implications does Putin's and Zaporizhzhia.Source International Studies explained that martial law is "the
decision to declare martial law have . rih le of |
for the people of the Donetsk and suspension of the rule of law.
Luhansk regions?
Russia suspends grain deal > Earlier on Wednesday, Putin announced martial law in the
‘dirty bomb' in Ukraine > . L . four Ukrainian regions he claims to have annexed: Kherson,
"\Ahat itraflarte +tA mao ic it coame hic

SmartBook: https://blenderdemo.com/smartbook
ClaimRadar for COVID19: https://blenderdemo.com/covid-list
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Wait ... Can GPT-4 generate reports already?

Write a report about the situation of Ukraine Crisis between Oct 16 and Oct 30th.

Here is a report | wrote about the situation of Ukraine Crisis between Oct 16 and Oct 30th:

The Ukraine Crisis is a conflict between Ukraine and Russia that started in 2014 after a popular uprising
ousted pro-Russian President Viktor Yanukovych and Russia annexed Crimea, a peninsula in southern
Ukraine. The crisis has since escalated into a war in eastern Ukraine, where pro-Russian separatists,
backed by Russian troops and weapons, have fought against the Ukrainian government forces for
control of the region ' .

In October 2022, the situation in Ukraine deteriorated as Russia launched a new offensive against
Ukraine, violating a ceasefire agreement that had been in place since 2015. According to NATO, Russia
has amassed over 100,000 troops near the border with Ukraine and has been conducting airstrikes,
missile attacks, and artillery shelling on Ukrainian positions and civilian areas ? . Ukraine has responded
with its own air and ground strikes, hitting Russian targets and repelling attacks. =
Tesulted In hundreds of casualties, including civilians, and has displaced nearly 30

population, creating a humanitarian crisis * .

The international community has condemned Russia’s aggression and has expressed support for

Ukraine’s sovereignty and territorial integrity. The United States and its allies have imposed sanctions on

Russia and have provided military and economic assistance to Ukraine. They have also urged Russia to

de-escalate the situation and return to diplomatic talks. However, Russia has rejected the accusations

and has blamed Ukraine for provoking the conflict. Russia has also suspended its participation in the

Black Sea grain initiative, a regional cooperation project that allowed food exports from Ukrainian ports
£

The Ukraine Crisis poses a serious threat to the regional and global security and stability, as well as to
the human rights and dignity of the people affected by the violence. The crisis also challenges the
principles of international law and order, and the role of multilateral institutions in resolving conflicts
peacefully. The crisis requires urgent and sustained efforts from all parties involved to end the
hostilities, respect the ceasefire, and engage in a constructive dialogue to find a political solution that
respects the sovereignty and territorial integrity of Ukraine * .

® : Latest Developments in Ukraine: Oct. 16 - voanews.com * : Latest Developments in Ukraine: Oct 30
- voanews.com ’ : Russia-Ukraine war, as it happened: nearly 9,000 Russian troops to be ... -
theguardian.com * : WHO Ukraine Crisis Response (October 2022 Bulletin) - reliefweb.int * : Ukraine
and the Contingency of Global Order - foreignaffairs.com * : The Ukraine crisis, explained: 6 things you
should know - concernusa.org ' : Ukraine crisis | Ukrainian history [2013-2014] | Britannica -
britannica.com * : Everything you need to know about the 2014 Ukraine crisis - vox.com ? : New
Russian offensive underway in Ukraine, says NATO - reuters.com

Fluent, but short, generic and boring
No guarantee of truthful information
Low coverage of salient events

Not restricted to Oct 16 — Oct 30

No multiple views (biased)

Sources: English text only
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Research Contributions
New Research Direction:
» Event-Centric Multimodal Knowledge Graph (next generation of information access)
New Research Hypothesis:
» Multimodal Semantic Structures < Structural Transfer from Text to Vision
» Long-Horizon Temporal Dynamics €< Event Graph Model as Pattern Knowledge
Knowledge for Truthful Generation: Timeline Summarization, etc

Microsoft IBM
ARL NIST Research Research

DARPA Riser Transition Ranked 1st at TAC

SM-KBP TA1
(led 19 students)

Microsoft PhD

Invited Presentation at | 10-year Milestone Fellowship US Patent

DARPA Forward Event | Demo Day (NS-CTA)

EE CS Rising Star = 3tACL ACL’20 Best Demo Paper EL NAACL21 Best Demo Paper
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Extract: Complex Multimodal Knowledge

Complex Situation

Challenge 1: Surface > Deep
| Long Concrete - Abstract
Multimodal . : :
Semantic Horizon Static - Dynamic
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Extract: Complex Multimodal Knowledge

Bottlenecks of Vision Semantic Structure Learning

FIREMAN AGENT AGENT
SOURCE | SPRAY CAN SOURCE HOSE SOURCE SHEEP SOURCE DOG
SUBSTANCE PAINT SUBSTANCE WATER TOOL SHEARS TOOL CLIPPER
DESTINATION WALL DESTINATION FIRE ITEM WOOL ITEM CLAW
PLACE ALLEYWAY PLACE OUTSIDE PLACE FIELD PLACE ROOM

AGENT MAN AGENT

Surfing Feeding
Agent Tool Path Place Agent Food Eater Source Place
Man Surfboard  Water  Ocean Person  Milk  Tiger Bottle Q

(Pratt et al., 2020, ...)

Supervised Learning

Bottleneck:

Lack of Annotation
.

Transfer

Vision-Only

Bottleneck:

Cross-modal Fusion
Y

Language == Vision
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Extract: Complex Multimodal Knowledge

Bottlenecks of Vision Semantic Structure Learning

FIREMAN AGENT AGENT
SOURCE | SPRAY CAN SOURCE HOSE SOURCE SHEEP SOURCE DOG
SUBSTANCE PAINT SUBSTANCE WATER TOOL SHEARS TOOL CLIPPER
DESTINATION WALL DESTINATION FIRE ITEM WOOL ITEM CLAW
PLACE ALLEYWAY PLACE OUTSIDE PLACE FIELD PLACE ROOM

AGENT MAN AGENT

Surfing Feeding
Agent Tool Path Place Agent Food Eater Source Place
Man Surfboard  Water  Ocean Person  Milk  Tiger Bottle Q

(Pratt et al., 2020, ...)

Supervised Learning

Bottleneck:

Lack of Annotation
.

Structural
Transfer

Vision-Only

Bottleneck:

Cross-modal Fusion
Y

Language == Vision
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m Extract: Complex Multimodal Knowledge

CLIP-Event: Event-Driven Vision-Language Pretraining [CVPR’22]

Caption Text ¢

Event Type | Transport ( )

Antigovernment protesters carry am Text
injured man on a stretcher after =3 Information
clashes with riot police on Extraction

Independence Square in Kyiv on
February 20, 2014.

(Lin et al, 2020)

[Li, et al., CVPR 2022]



Why Event-Centric? Extract: Complex Multimodal Knowledge

CLIP-Event: Event-Driven Vision-Language Pretraining [CVPR’22]

Caption Text ¢ |
| Event Type | Transport (carry)
. Antigovernment protesters carry an Text Agent
i injured man on a stretcher after —>» Information
clashes with riot police on . | Extraction Entity
Independence Square in Kyiv on :
February 20, 2014. Instroment

(Lin et al, 2020)




m Extract: Complex Multimodal Knowledge

Transfer text event knowledge to images

Caption Text ¢

Antigovernment protesters carry an
injured man on a stretcher after
clashes with riot police on
Independence Square in Kyiv on
February 20, 2014.

_ ¥ Person Wi Person

Person
~—

" Bench

Event Type | Transport (carry)
: Text Agent rotesters
—>» Information g b
: Extraction Entity injured man
Instrument | stretcher
(Lin et al, 2020)
J

Weakly Supervision

16



m Extract: Complex Multimodal Knowledge

Hard negatives via manipulating event structures

Person

o

e

" Bench

Positive
Labels

Negative
Labels
(events)

Event Type

Transport (carry)

Agent

protesters

Entity

injured man

Instrument

stretcher

Event Type

Arrest (arrest)

Agent

protesters

Entity

injured man

Instrument

stretcher

Confusion
Matrix
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m Extract: Complex Multimodal Knowledge

Hard negatives via manipulating event structures

Positive
Labels

Negative
Labels
(events)

Person

-

" Bench

Negative
Labels
(arguments)

Event Type

Transport (carry)

Agent

protesters

Entity

injured man

Instrument

stretcher

Event Type

Arrest (arrest)

Agent

protesters

Entity

injured man

Instrument

stretcher

Event Type

Transport (carry)

Agent

protesters

Entity

injured man

Instrument

stretcher

Role
Switching
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m Extract: Complex Multimodal Knowledge

Hard negatives via manipulating event structures

. L Pe

rson Wi Person

Person

=

" Bench

Positive
Labels

Negative
Labels
(events)

Negative
Labels
(arguments)

Event Type

Transport (carry)

Agent

protesters

Entity

injured man

Instrument

stretcher

Event Type

Arrest (arrest)

Agent

protesters

Entity

injured man

Instrument

stretcher

Event Type

Transport (carry)

Agent

injured man

Entity

stretcher

Instrument

protesters

1dwoud 1dwoud

1dwo.ud

Protesters
transported

—» injured man

using a
stretcher.

Protesters
arrested
injured man
using a
stretcher.

Injured man
transported a
stretcher with

protesters.
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________WhyEvent-Centric2 ______0 ___Extract: Complex Multimodal Knowledge 4
Hard negatives via manipulating event structures

Protesters
transported
Positive injgred man
Labels using a
stretcher.
Protesters
Neqative arrested
Lat?els injured man
using a
(events) stretcher.
Person
- Bench
Negative Injured man
: Labels transported. a
................................ (arguments) stretcher with

protesters.
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________WhyEvent-Centric2 ______0 ___Extract: Complex Multimodal Knowledge 4
Contrastive Learning on Event Semantics

Protesters
transported
Positive  injured man
Labels using a C .
ontrastive
stretcher. = - S(t,v) Learning
. Protesters oy
Negative arrested 9 o
Labels injured man=—s 8 X =—» t, =»s(t,v)
(events) using a @
stretcher.
Negative  '"/ured man=+ -, S
transported a
plicsan ; Labels stretcher with
- (arguments) protesters.

" Bench

Japooug
abeuw|
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Bottlenecks of Vision Semantic Structure Learning

[ SPRAYING CLIPPING
AGENT MAN AGENT FIREMAN AGENT MAN | | AGENT | VET
SOURCE SPRAY CAN SOURCE HOSE SOURCE SHEEP SOURCE DOG
SUBSTANCE PAINT SUBSTANCE WATER TOOL SHEARS TOOL CLIPPER
DESTINATION WALL DESTINATION FIRE ITEM WOOL ITEM CLAW
PLACE ALLEYWAY PLACE QUTSIDE PLACE FIELD PLACE ROOM

(Yatskar et al., 2016, ...)

Surfing
Agent Tool Path
Man Surtboard Water

Place

Ocean

Feeding
Agent Food Eater Source Place
Person Milk Tiger Bottle Qo

(Pratt et al., 2020, ...)

Supervised Learning

S

Bottleneck:
Lack of Annotation

S

Vision-Only

Bottleneck:
Cross-modal Fusion

-~

Structural

Transfer

Language == Vision

19



Bottlenecks of Vision Semantic Structure Learning

SPRAYING

YN

CLIPPING
AGENT MAN AGENT FIREMAN AGENT MAN | AGENT VET
SOURCE SPRAY CAN SOURCE HOSE SOURCE SHEEP SOURCE DOG
SUBSTANCE PAINT SUBSTANCE WATER TOOL SHEARS TOOL CLIPPER
DESTINATION WALL DESTINATION FIRE ITEM WOOL ITEM CLAW
PLACE ALLEYWAY PLACE QUTSIDE PLACE FIELD PLACE ROOM
(Yatskar et al., 2016, ...)
I

Agent
Man

Surfing
Tool
Surfboard

Path
Water

Place

Ocean

4 el 1658 A
e L o
Feeding
Agent Food Eater Source Place
Person Milk Tiger Bottle (6]

(Pratt et al., 2020, ...)

Supervised Learning | Vision-Only

Bottleneck:

Cross-modal Fusion
- 4

Bottleneck:
Lack of Annotation

Structural
Transfer

Language == Vision

19
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The first V+L Pretraining with Event Semantic Structures

Challenge: Structured Encoding

Event Structure

Independence Square

*
c
2 Antigovernment protesters carry an
§' injured man on a stretcher after
o clashes with riot police on
§u Independence Square in Kyiv on
E February 20, 2014.



The first V+L Pretraining with Event Semantic Structures

L
Transport _ -
Person _,“
-

ge : o
carry protesterss ., ™ ~ <
PER S

Independence Square buildifig

Event Level Alignment
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m Extract: Complex Multimodal Knowledge

The first V+L Pretraining with Event Semantic Structures

tructured Alignment via Optimal Transport EESFs

Text Event Graph

Image Event Graph

Transport _ -~ @PER"~

carry protesterss — ~ ~
PER S e

buildifig

Independence Square

Event Level Alignment
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The first V+L Pretraining with Event Semantic Structures

: ) : Transport . PER- ~
Structured Alignment via Optimal Transport P njured man

carry protesterss — ~ ~
PER S e

Text Event Graph Image Event Graph

1 Define cost matrix C (embedding similarity) ) police

Independence Square buildi

Event Level Alignment
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m Extract: Complex Multimodal Knowledge

The first V+L Pretraining with Event Semantic Structures

tructured Alignment via Optimal Transport EEEPgs

Text Event Graph Image Event Graph

1
Nt

Define cost matrix C (embedding similarity) )

2
Dot

Optimization Goal: minimize transport distance

D(S,T) = mTinT -C

Y,

s

Transport

carry protesterss . ~ ~
PER Se

Independence Square buildu

Event Level Alignment

The optimal T is approximated by a differentiable
Sinkhorn Knopp algorithm (Sinkhorn, 1964; Cuturi, 2013)

T = diag(p) exp(—C/~) diag(q)
for + =0,1,2,...until convergence,
Pl =10(Kq),
¢ =10 (KTpi+1),
T* := diag(p"*) K diag(¢")

20



m Extract: Complex Multimodal Knowledge

The first V+L Pretraining with Event Semantic Structures

Structured Alignment via Optimal Transport ;rearr;i;o:t'/

<~

carry test : ~ -
Text Event Graph Image Event Graph POPER T~ . .
oM
stretcher. N
: . : T PER
1 | Define cost matrix C (embedding similarity) police
v

Independence Square buildu

Event Level Alignment
Optimization Goal: minimize transport distance
2

_ The optimal T is approximated by a differentiable
- D(S,T) =minT - C j Sinkhorn Knopp algorithm (Sinkhorn, 1964; Cuturi, 2013)

T = diag(p) exp(—C/~) diag(q)
for + =0,1,2,...until convergence,
y, P =10 (Kq),
¢ =10 (KTpi+1),
T* := diag(p"*) K diag(¢")

3 Optimize the transport plan 7T within &
. iterations

20



CLIP-Event on Visual Event Extraction

Supporting Zero-shot Vision Event Extraction the first time.




CLIP-Event on Visual Event Extraction

Supporting Zero-shot Vision Event Extraction the first time.




CLIP-Event on Visual Event Extraction

Supporting Zero-shot Vision Event Extraction the first time.

Protest
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Video Events as Argument State Changes [AAAI'23]

executive prod _ers)
o
“trip taylo'

Video Event

Status Changes of Objects
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Video Events as Argument State Changes [AAAI'23]

Video Event

Status Changes of Objects

Status Changes of an Object

Displacement

+

Pixel Changes
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Impact: Introducing Event Semantic Structures to V+L Pretraining

Ambiguous Images With Human Judgments for

Robust Visual Event Classification ———— = Zero-Shot Video Question Answering via
- -~ s 3 .
. S o Frozen Bidirectional Language Models
Multimodal S
Kate Sanders Reno Kriz Angi Liu Benjamin Van Durme ~
Johns Hopkins University (]
Hismes Langeuge Tochaology Cemte of Bscellence Semantic S A Vi, Aikiton WAlock? Joust SO, Trwi Laget", Corfalla Sebanid >
{ksande25, rkrizi, aliu74, vandurme}®jhu.edu \ Inria Paris -Dépmnmcn;d~mlmqudcl‘E:NS.(.NRS.PSLRcscmh University
3DeepMind  *CIIRC CTU Prague
Stru ctu re \ https://antoyang. github.io/frozenbilm. htxl
Multimedia Event Extraction From News With a Unified

e

Contrastive Learning Framework

\ PromptCap: Prompt-Guided Task-Aware Image Captioning
Jian Liu Yufeng Chen Jinan Xu \
Beijing Key Lab of Traffic Data Beijing Key Lab of Traffic Data Beijing Key Lab of Traffic Data .
mAml’)'muld Il\:mng. ) I:ml]y!is and thmng. Bc/\mu]ym and :zliu‘\lng \ Yushi Hu** Hang Hua®* Zhengyuan Yang®
ijing Jiaotong University efjing Jiaotang University \jing Jiaotong University 3 § A
Scijing, China Scijing, Chira Seijing, China Weijia Shi* Noah A. Smith®'  Jiebo Luo®

jianlin@bjtuedu.cn chenyf@bjtueducn jaxu@bjtueducn

#University of Washington ¢ University of Rochester

I \
|, FOI Iow - u p s ‘l “Microsoft Corporation ' Allen Institute for Artificial Intelligence
| |

1 I

\ I

Visual Semantic Role Labeling for Video Understanding

v {rnua2, jluo}fce.rochester.edu zhengyangfmicrosoft.com
Arka Sadhu'! Tanmay Gupta® Mark Yatskar Ram Nevatia' Aniruddha Kembhavi*
University of Southern California *University of Pennsylvania SPRIOR @ Allen Institute for Al

{asadbujoevatiafdusc.edu myatskerdsea

upe

qu  {tanmaygianik}daliensi.org

{yushihu, swj0419, nasmith}Qwashington.edu
from Others

Text2Mol: Cross-Modal Molecule Retrieval with Natural Language
Queries

Deep Multi-Modal Structural Equations For Causal
Effect Estimation With Unstructured Proxies

Carl Edwards, ChengXiang Zhai, Heng Ji
University of Illinois Urbana-Champaign
{cne2, czhai, hengji}€illinois.edu

Language
VOLTA: VISION-LANGUAGE TRANSFORMER WITH
WEAKLY-SUPERVISED LOCAL-FEATURE ALIGNMENT

Shachi Deshpande’ ?, Kaiwen Wang' #, Dhruv Zheng Li' %, Volody Kuleshoy' #

Department of Computer Science, Comell Tech’ and Cornell University* as
{a2d86, kw437, ds844, 21634, kuleshov}@cornell.edu

o o

S u pe rV I S I o n Shraman Pramanick*’, Li Jing**, Sayan Nag*’, Jiachen Zhu', Hardik Shah’,
Yann LeCun™*, Rama Chellappa’

!Johns Hopkins University *Meta AT “University of Toronto *New York University
{spraman3, rchella4}@jhu.eduy, {1jng, hjshah}@fb.com
sayan.naglmail.utoronto.ca, {jiachen.zhu, yann. lecun}@nyu .edu

Video Question Answering with Phrases via Semantic Roles

Arka Sadhu' Kan Chen? Ram Nevatia'
University of Southern California Facebook Inc.
{asadhu|nevatia)@usc.edu

kanchenl8@fb.com
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Challenge 2: Long-Horizon Temporal Dynamics

Write Truthfully
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Procedure repeats itself
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History repeats itself

Event Instance Graphs
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History repeats itself

Event Instance Graphs

high-
Dzhokhar
pressure Attack o,

m
item °°°k mstrument attacker . _ person

agent family residence
/agent

Tamenan residence

Boston Marathon bombing

Fram Wikipedia, the g ancyciopedn  Coomnatis: ( 422050 2°N 11746417

Exchange
BuySeII

“Bostan attack” rectirects hore. For the incidant in 1770, see Boston
Massacre.

“Boston bomber” redvects here. Far the Douglas Bostan bomber
aircratt, so Douglas A-20 Havoe,

bombing was a domastic
lesrorist attack that tock
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and Tamerlan Tsamaev,
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History repeats itself

Event Instance Graphs

high-
Dzhokhar
pressure Attack a6y

m
item €00k mstrument attacker . person

agent family residence
, /agent

Tamerlan residence

Boston Marathon bombing

Fram Wikipeda, the e ncyclopadia  Coordinatis: () <2040 2N 1174641

Exchange
BuySeII

“Bostan attack” rectirects hore. For the incidant in 1770, see Boston
Massacrs,

“Boston bomber” redvects here. Far the Douglas Bostan bomber
aircraft, sos Douglas A-20 Havoe,

Frequently Recurring Pattern

bomblng was a domesiic Boston Marathon bombing
tesrories attack thal tock e
place during the annual
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15, 2013. Two terrorists,
beothars Dzhokhar Tsarnaay
and Tamerlan Tsamaev,
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_ WhyEvent-Centric?  »  Extract: Complex Multimodal Knowledge 2 Reason: Event Graph Pattern Knowledge 4
What is Schema Induction?

Schemas, or scripts, were originally defined by (Schank and Abelson, 1975) as
“a predetermined, stereotyped sequence of actions that defines a well-known

situation”.
police, arrest criminal,
agent suspect
charge
guilty,
plead ‘ innocent

ag5: convict
jury sentence

Previous Work:
Event Narrative Chain
[Chambers and Jurafsky, 2008, 2009, 2010]
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Bottleneck

Schemas, or scripts, were originally defined by (Schank and Abelson, 1975) as

“a predetermined, stereotyped sequence of actions that defines a well-known

situation”.
police, arrest criminal,
agent suspect
charge
guilty,
plead ‘ innocent

Fail to handle

ag5: convict
jury sentence

Previous Work:
Event Narrative Chain
[Chambers and Jurafsky, 2008, 2009, 2010]
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Multiple Intertwined
Actors Relations
Complex
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Bottleneck

Schemas, or scripts, were originally defined by (Schank and Abelson, 1975) as
“a predetermined, stereotyped sequence of actions that defines a well-known

situation”.
police, arrest criminal,
agent
g charge suspect Real-world Events
guilty, .
plead ‘ innocent Multiple Intertwined
. convict Actors Relations
MY sentence
Complex Alternative
Previous Work: Timelines Outcomes

Event Narrative Chain
[Chambers and Jurafsky, 2008, 2009, 2010]
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My Solution: Event Graph Models as Schemas

Schemas, or scripts, were originally defined by (Schank and Abelson, 1975) as
“a predetermined, stereotyped sequence of actions that defines a well-known
situation”.

police, arrest
agent
charge

guilty,
plead @ inocent Event La”age Model ?
judge, convict
jury sentence

Previous Work:
Event Narrative Chain
[Chambers and Jurafsky, 2008, 2009, 2010]

criminal,
suspect

Event Graph Model
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A new paradigm: Models as Schemas

Input: Disease |

Historical event graphs

(automatically extracted from Wikipedia)

Transmissio

A insirGment pjace

No artifag
Symptoi:
Infecti ”
> artifa located_i FAC A
L oeatad i GPE
Person , Die

person

t
Infections Symptom
gent '
Diagnosis eatmen
destihation ’ Inspect

!

[ : 2021
[Li, et al., EMNLP 2021] 30
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A new paradigm: Models as Schemas

Input:
Historical event graphs

(automatically extracted from Wikipedia)

Output: Transmissio
Schema

(frequent patterns)

[Li, et al., EMNLP 2021]
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Event Graph Generative Model

Schemas are the hidden PER

knowledge to control |

instance graph generation Treatment
€]

(@) = [[_, »(GilG<i)

Diagnosis

[Li, et al., EMNLP 2021]
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Event Graph Generative Model

Schemas are the hidden

knowledge to control

instance graph generation
p(@) =" n(GilG<:)

1 Event Node Generation
U J

[Li, et al., EMNLP 2021]

PER
Treatment
PER
patient illness
target
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PER LOC
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Event Graph Generative Model

Schemas are the hidden
knowledge to control

instance graph generation
p(@) =17 pGilG)

Event Node Generation )

1

Dt

2 Message Passin

\2) Messesopessg )

"es§ - - Quarantme

A
Diagnosis . q“a’@“é W/ :

LOC

\
1
1
1
1
i
1
1
1
I
I

[Li, et al., EMNLP 2021]
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Event Graph Generative Model

gjeneration-mode
Schemas are the hidden PER [ [ITTTTT]
knowledge to control --2.[ T existing nodes
instance graph generation 9:]:]
€| ~.. PER
(@) = [[_, »(GilG<i) ‘
Event Node Generation ) taret

Message Passing )

/. Quarantine

Argument Node Generation) Diagnosis quar@érw/
PER LOC

1
>~
2
-
3
~

[Li, et al., EMNLP 2021]
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Event Graph Generative Model

Schemas are the hidden
knowledge to control
instance graph generation

p(@) =17 pGilG)

1 Event Node Generation
U J
2 Message Passin
V4 g J ) A
\3/ Argument Node Generation) Dlagnosls quarytlé W/
4 Relation Edge Generation
el 2 ) ocC

[Li, et al., EMNLP 2021]
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Event Graph Generative Model

Schemas are the hidden PER
knowledge to control |
instance graph generation

p(G) = Hllilo p(GilG<)

\1/ Event Node Generation )

@ Message Passing )

\3/ Argument Node Generation) Diagnosis qugr@ér place

\4/ Relation Edge Generation ) PER LOC

5 Temporal Edge Generation
ot . J Y,

[Li, et al., EMNLP 2021] 39



Evaluation: Event Prediction triples human schema

Schema-guided Event Prediction: The task aims to predict ending events.

[Li, et al., EMNLP 2021]
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Corpus-based Event
Induction

(Shen et al., 2021)

EcoNet
(Han et al., 2020)

Prototype Learning
(Deng et al., 2022)

Graph Autoencoder
(Jin et al., 2022)

Extract: Complex Multimodal Knowledge Reason: Event Graph Pattern Knowledge

Impact: Open doors to Event Graph Context

What is Event Knowledge Graph: A Survey

Saiping Guan, Xueqi Cheng, Long Bai, Fujun Zhang, Zixuan Li, Yutao Zeng, Xiaolong Jin,
and Jiafeng Guo

Abstract—Besidg

knowledge in the

Survey paper fO"OWing my -|t.playsan
ed preend hew research direction rcqusion

summarize prospeciive air 101

Index Terms—Event knowledge graph, schema, event acquisition, script event prediction, temporal knowledge graph prediction

Event Graph

Models as
Schemas

Visual Goal-Step Pred
(Yang et al., 2022)

Goal-oriented script
construction
(Lyu et al., 2021)

Salience-aware
event chain
(Zhang et al., 2021)

Association Rules
in big graphs
(Fan et al., 2022)
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o Write Truthfully

My Solution:

Extract
Complex Multimodal Knowledge

Event-Centric
Multimodal
Knowledge

My Solution:
Structural Cross-modal Transfer

Reason Temporal Patterns

My Solution:
Event Graph Model

Knowledge Driven Generation



Extract: Complex Multimodal Knowledge
Timeline Summarization: Extreme Long Context [EMNLP’21]

Goal: Summarize hundreds or thousands of input documents into a timeline.

.._______Input Documents BT ;

12008-06-27 _ ) i Jackson's body was released to the family on
i There was no sign of foul play in the death of | Friday night. A spokeswoman for Dr Murray said

iMichael Jackson......A recording of the telephone | !he had been interviewed for three hours by police | Output Timeline

/2009-06-25 \
i Dr Murray finds Jackson unconscious in the bedroom of
+ his Los Angeles mansion. Paramedics are called to the

icall made to emergency services has been ‘on Saturday .... He owes it to the family and to the
‘released , in which the caller said Jackson was

. - 1 public to say: ' These were the last hours of
unconscious and had stopped breathing. H

Michael's life and here's what happened' . "

R ——

E Born : August 29, 1958, Gary, Indiana, US. SIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiii) ! . . . . E
Also known as : The King.of Pop ! 12009-06-29 : : house while Dr Murray is performing CPR, according to
BOOBORTT T ooifzzzzzzzzzzzi o Paramedics were called to Jackson' s Los ; 1 a recording of the 911 emergency call . He travels with
: Police also want 1o apeak to Jackeon's docior i 1Angeles mansion while Dr Murray was performing | 1 the singer in an ambulance to UCLA medical center :
: . . v 'CPR, according to a_recording of the 911 call .___ g m (2] +where Jackson later dies . '
1 who witnessed his collapse .... NI EIITTIITITITITITITITIIIIITIIIoTI Oz < o ' H
i On Friday night thousands of fans came i 12008-07-22 . . ' I S 13, o 5 20090628 :
+ together in London's Trafalgar Square to light ; E 1he Houston eiic of Mlchagl Jackspn : doctor: —> g 5 —> ) : Los Angeles police interview Dr Murray for three hours. His E
! candles and sing some of his biggest hits ... ____ +1has been searched by drug police looking for ! S = g g. ! g police ! y . !
e e b e i e e e e ' evidence of manslaughter .... : = : spokeswoman insists he is not a suspect”. :
12009-06-28 P Dr Murray 's spokeswoman told the BBC the ! g .g' § E H
E .t:rrje s: id Dr fhtll ur:\ay hT'd %lq’hamb;lance E 3 raid was a surprise to us and it was a surprise to E E 2009-07-22
- m::; hadb e':r%fés—by Jackson In ahlxa;'to i ithe attomeys. '  The doctor 's clinic in Houston is raided by officers from
anoompany him as he prepared to embarkona | (2008-07-28 7 : : ;he Drug Enfou;cemenlt Ag:ncy -LRB- DEA -RRB- looking ;
‘gruelling series of 50 concerts in London.in.July...! |  Police raid Jackson doctor 's home ... : ;for evidence of manslaughter :
52009-06-28 E . E :‘ E
1 Jackson family left speechless and devastated @ \--::-ccrccccccicsricsiirrierise s ! N e ‘
1 by star's death. Los Angeles police investigating {2009-07-30 . !

1the death of Michael Jackson say they have i+ Jackson died at his Los Angeles home on 25 |

:carried out an extensive interview with his doctor, | iJune aged 50. .... :

+Conrad MUITaY . .oeo o oe i .

[Li, et al., EMNLP 2021] 39
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Event Graph Compression with Optimal Transport (OT)

Optimization Goal: minimize the distance between summary graph and original graph

Constraint: Only select k% (e.g. 5%) nodes to summary graph.

>{T|me-aware Optimal Transport}:

Dr Conrad Murra Dr Conrad Murray
house / S}jartfosmon — e y —_oymer \q-) house / = —_ ‘q-)
mansion e’ ¢ S Transpon oy '8 mansion 5
— o h release y N o 8
| Bom g “\plrken/ B ™ 5 (0
{born T —fsocal @ '
¥ ' / o o 3
ure s / = ure “ =
uncon ciou A uncon ciou &
25 ’ .._Trans %/coﬂapse g call TranA I ie/collapse 0>J
\ rave
» Correspondenoe icTravel mrerwew w Correspondence ”lnterwew =
N : 00 UCLA medtcal Z - g g« UCLA medical —
called 0 M agon / ambulance \ center / hospital __. _ ambulance center / hospital ..
N € located_in . A
Transport . - paramedics k _police
g {fliatorr K -
sd_in Los Angeles Los Angeles

[Li, et al., EMNLP 2021]
40



Extract: Complex Multimodal Knowledge

Reason: Graph Pattern Knowledge Write: Truthfully

Example Results on Timeline Summarization

Event Graph demonstrate strong power in improving event facts coverage.

2011-02-15
Protests began February 15 in the eastern city of Benghazi , Libya ’s second largest .
Witness says square in Benghazi is full of protesters , but there is little sign of police or
military Tanks surrounded demonstrators in Benghazi , a protester says 50 reportedly
killed since Tuesday , 20 of them Friday U.S. president condemns the government
crackdowns in Libya , Bahrain and Yemen ( CNN ) — At least 20 people were killed and
200 more were injured Friday in the northern Mediterranean city of Benghazi , Libya ’s
second-largest , said a medical source in Benghazi who was not identified for security
reasons .

2011-02-21

Among other things , Washington was taking a close look at a speech early Monday by
Saif al-Islam Gadhafi — the Libyan leader 's son — which included warnings of a civil war
if demonstrations in the North African country do n’t stop . The United States on Monday
condemned the violence in Libya and called for a halt to the ” unacceptable bloodshed ™
in response to civil unrest , Secretary of State Hillary Clinton said in a statement .

201102416

Source : Several people arrested after police confronted protesters in Benghazi , Libya .
2011-02-18

An Iranian opposition member warns that street protests could lead to civil war ** Nastaran
” warns that protests are strengthening Iran ’ s Revolutionary Guard and pro - government
militia.

2011-02-19

A Libyan woman supportive of the protesters , who was not identified to protect her
safety , told CNN that army soldiers on Saturday initially claimed solidarity with the
demonstrators , only to reverse their tack and open fire on the crowd .

Three of those injured are in critical condition , the sources said .

While Human Rights Watch , citing interviews with hospital staff and witnesses , reported
84 deaths since Tuesday , the total number is unknown and could n ’ t be independently
confirmed by CNN .

2011-02-20

Protests continue to turn violent , however the death and injury toll is unclear .

Baseline

[Li, et al., EMNLP 2021]
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Research Contributions
New Research Direction:
» Event-Centric Multimodal Knowledge (next generation of information access)
New Research Hypothesis:
* Complex Multimodal Knowledge < Cross-modal Structural Transfer
» Long-horizon Temporal Dynamics < Event Graph Schema Model
Knowledge for Truthful Generation: Timeline Summarization,

Received broad attention in the community

Multi-Modal Knowledge Graph Construction and
Application: A Survey

Xiangru Zhu, Zhixu Li Member, IEEE, Xiaodan Wang, Xueyao Jiang, Penglei Sun, Xuwu Wang,
Yanghua Xiao Member, IEEE, Nicholas Jing Yuan Member, IEEE,

What is Event Knowledge Graph: A Survey

Saiping Guan, Xuegi Cheng, Long Bai, Fujun Zhang, Zixuan Li, Yutao Zeng, Xiaolong Jin,
and Jiafeng Guo

Abstract—Besides entity-centric knowledge, usually organized as Knowledge Graph (KG), events are also an essential kind of
knowledge in the world, which trigger the spring up of event-centric knowledge representation form like Event KG (EKG). It plays an

incr ly imy role in many down m lication: h, i financi Ab Recent years have the of L ing which is featured by the fast growth of knowledge
q:a:lar::m ol :nd te:t Y ok s"eam;p;fa:tr:r:w?e?::osr::r':hensve survey of EKG from hxslory ontolog: ;::anoe 9:‘3:";‘ mﬁe:l‘“t"l’; e;;shng tpowledge 9'”:;" are W’““:;:“"":ﬂ“m’:;‘:iemfh '::::r‘::‘::zx 5:3:::’:"{“‘0 -
and application vnews Spacmcally to charactanfe E_KG moron:ghlyl we focus on its history, definition, schema induction, acquisition, uma;nn: mtelllZenoeonhe res:ns o; this endeavor are Multi- m‘::d:l Knm.rlsedge Graphs (M,a;g:, In this survey on ?M\OAKGS :on?uuaed
related rep ystems, and app 1s. The pment p and trends are studied therein. We further by texts and images, we first give definitions of MMKGs, followed with the preliminaries on multi-modal tasks and techniques. We then
summarize pmspedlve dilschuns to facilitate future research on EKG. y ly review the chalk prog and opportunities on the sriction and jon of MMKGs respectively, with
detailed analy of the gths and of different i We finalize this survey with open research problems relevant

Index Terms—Event knowledge graph, schema, event acquisition, script event prediction, temporal knowledge graph prediction. to MMKGs.

IEEE Transactions on Knowledge and Data Engineering, 2022
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Research Contributions
New Research Direction:
» Event-Centric Multimodal Knowledge (next generation of information access)
New Research Hypothesis:
* Complex Multimodal Knowledge < Cross-modal Structural Transfer
* Long-horizon Temporal Dynamics < Event Graph Schema Model
Knowledge for Truthful Generation: Timeline Summarization, ...

Microsoft IBM

ARL NIST Research Research
DER e Transition Ranked 15 at TAC | Microsoft PhD
Invited Presentation at | 10-year Milestone SM-KBP TA1 Fellowship US Patent

DARPA Forward Event | Demo Day (NS-CTA) | (I8d 19 students)

EE CS Rising Star = 3tACL ACL’20 Best Demo Paper EL NAACL21 Best Demo Paper



Open-source Multimodal Information Extraction System
[Manling Li, et al., ACL 2020 Best Demo Paper; led 19 students to develop it]

GAIA at SM-KBP 2020 - A Dockerlized Multi-media Multi-lingual
Knowledge Extraction, Clustering, Temporal Tracking and Hypothesis
Generation System

* ARL Transition
 ARL Demo Day

ARL

Manling Li', Ying Lin', Tuan Manh Lai', Xiaoman Pan', Haoyang Wen', Sha Li'
Zhenhailong Wang', Pengfei Yu', Lifu Huang', Di Lu’, Qingyun Wang'
Haoran Zhang', Qi Zeng', Chi Han', Zixuan Zhang', Yujia Qin'
Xiaodan Hu', Nikolaus Parulian', Daniel Campos', Heng Ji'

! University of Illinois at Urbana-Champaign hengji@illinois.edu
Brian Chen?, Xudong Lin?, Alireza Zareian?, Amith Ananthram?, Emily Allaway?
Shih-Fu Chang?, Kathleen McKeown?

2 Columbia University sc250@columbia.edu, kathy@cs.columbia.edu
Yixiang Yao®, Michael Spector®, Mitchell DeHaven®,

Daniel Napierski’, Marjorie Freedman®, Pedro Szekely®
% Information Sciences Institute, University of Southern California mrf@isi.edu
Haidong Zhu?, Ram Nevatia®
“University of Southern California nevatia@usc. edu
Yang Bai’, Yifan Wang’, Ali Sadeghian’, Haodi Ma’, Daisy Zhe Wang®
3 University of Florida daisyw@ufl.edu

2

« DARPA Demo Day

 DARPA Riser in 2022

* Ranked 1st at TAC SM-
KBP 2019 and 2020 NIST

Evaluation (10% higher than
the second ranked team in 2019)

* Publicly Available at

uNIvERsITY oF fng USC University of d? UNIVERSITY of http://blender.cs.illinois.e
s tyof it/ : .CS. :
ILLINOIS SouthemCahforma COLUMBIA UF‘FLORIDA du/Software/qala_le

URBANA-CHAMPAISN  Information Sciences Institute | JNIVERSITY
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http://blender.cs.illinois.edu/software/gaia-ie/
http://blender.cs.illinois.edu/software/gaia-ie/

COVID-19 Literature Knowledge Graph Construction
[Qingyun Wang, Manling Li, et al., NAACL 2021 Best Demo Paper]

®

lopinavir-ritonavir COVID
drug combination @

cathepsin D @

Question

Example Answers

Q1

Drug Class

angiotensin-converting enzyme (ACE) inhibitors

Disease

hypertension

Evidence
Sentences

[PMID:32314699 (PMC7253125)] Past medical his-
tory was significant for hypertension, treated with
amlodipine and benazepril, and chronic back pain.

[PMID:32081428 (PMC7092824)] On the other
hand, many ACE inhibitors are currently used to
treat hypertension and other cardiovascular diseases.
Among them are captopril, perindopril, ramipril,
lisinopril, benazepril, and moexipril.

* Help with drug re-purposing report

generation during collaborations
with Prof David Liem from UCLA
Data Science in Cardiovascular

Medicine.

* Widely used by other researchers,

the KB has downloaded more than
2000 times.

Publicly Available at
https://blender.cs.illinois.edu/covid19/
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Future Research: Next Generation of Information Extraction (IE)
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Future Research: Next Generation of Information Extraction (IE)

Surface

Deep N

Vision

Knowledge-Intense
Structure

Structure Annotation

Factual Corpus-level

Multimodal

Situational

The Beauty of IE

Long Context Compositional
The Bottleneck of IE
Limited Ontology Performance

Future: Universal IE
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Future Research 1
Factuality, Evidence and Truth in Information Access
Potential Collaborations: Prof Kris Hammond, Prof Ken Forbus, Prof Samir Khuller, Prof Han Liu, Prof Haoqi

Zhang, Prof Matthew Kay, Prof Lawrence Birnbaum, et al

Factual Knowledge Cross Validation / Correction

Information
Surgery Cross-Language Cross-Modality Cross-Source
Real News 1 Real News 2 Real News 3 Fake News

...Rosanne Boyland, a 34-year-old Trump
supporter from Georgia who died during the
attack on the Capitol on Jan. 6, appears to
have been killed in a crush of fellow
rioters... The chicef medical examiner of
Washington, D.C., said Boyland’s cause and
manner of death are “pending™. ...

...The medical examiner ruled that Rosanne
Boyland, 34. of Kennesaw, Ga., died of
accidental acute amphetamine

intoxication. .. The drug cited in Boyland’s
death is addictive and can be prescribed to
treat attention-deficit disorder and
narcolepsy. ...

...Officer A.W. stepped out of a tunnel
where police were congregated and into the
crowd to help Rosanne Boyland, 34, a rioter
and QAnon supporter who was trampled by
the mob. She died of an accidental drug
overdose, according to Washington, DC's
chief medical examiner. ...

Newly-released video from the Jan. 6 U.S.
Capitol display appears to show U.S.
Capitol police kicking 34-year-old Rosanne
Boyland to death. ... This video seems to
confirm previous reports from The Gateway
Pundit suggesting that Boyland was killed
by U.S. Capitol police. ...

crush

S drug overdose drug overdose olice S ; olice
O Complementary 9 O Complementary 9 O p Contradictory P
(not v::;::)? cause cause i help attack
f victim O f victim O f victim f .,.......,.w'ctim
die Rosanne Boyland die Rosanne Boyland die Rosanne Boyland die Rosanne Boyland

Shared across all news
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Future Research: Next Generation of Information Extraction (IE)
The Beauty of IE

Surface Vision
Knowledge-Intense Lona Context C itional
Structure 9 ompositioha
The Bottleneck of IE
Structure Annotation Limited Ontology Performance
Future: Universal IE
Factual Corpus-level Cross-Validation /'
Multimodal Text Vision + Robotics + Sensor ’
. V4
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A 4
Deep
45



Future Research 2:
Modeling the semantics of vision world and physical world

Potential Collaborations: Prof Ken Forbus, Prof Mike Rubenstein, Prof Brenna Argall, Prof Larry Birnbaum,
Prof Emma Alexander, Prof Michael S. Horn, Prof Lawrence Birnbaum, et al

' \l! 3\ Y 7
- Ve == 3 im H = =

pushed behind (blue chair; red chair)

pushed behind ( ; blue chair)
placed on (book; chair in front of blue chair)
o Event
:l Q: Ablue chair is pushed \: World
1 behind a red chair, a E
is pushed behind the Language The book

blue chair, and a book is World is on the

red chair.

]
1
1]
1
i placed on the chair in front of
; the blue chair. What color is

| the chair that the book is on?

COVID :\Answer:

Physical
Compositional Vaccinaton, @~ TTTTTTTTTTTmTeTTTTC . World
/ R p——
Vaccination - H @ @

Open-World

injection 47

medical
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Future Research 2:
Modeling the semantics of vision world and physical world

Potential Collaborations: Prof Ken Forbus, Prof Mike Rubenstein, Prof Brenna Argall, Prof Larry Birnbaum,
Prof Emma Alexander, Prof Michael S. Horn, Prof Lawrence Birnbaum, et al

Image and object bounding box

cape(x) = [0.9:has_hood](x) A cloak(x) = [0.9:has_hood](x) A
[0.7:sleeveless](x) A (™ = [0.8:sleeveless](x) A
[0.5:below_knees](x)) A (= Probabilistic [0.5:below_knees](x) A

[0.5:wearable_by wizard](x)) Knowledge [0.5:wearable_by_wizard](x)
Base

———

has_hood
has_hood sleeveless || pelow_knees 08
08 0.6 { wearable_b
0.72 _Py
wearable_by 05 | [ 09 | wizard below_knees
; 0718, L=
_wizard 0.62 \ 0.7 0.72
0.7 0.7 n \ I '
[:l\ \ (05 | LS eeveless
[os] | 05 037\ 038 I 0.60 0.6
: .. 2~ Lo==Z__ 058
—__ 0.60 i Jem—=—2 affordance \_::\__ 0.5
078 ~w———_ - model Ss _-70.62
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| WhyEvent-Centric? = J Extract: Complex Multimodal Knowledge Reason: Graph Pattern Knowledge Write: Truthfully 2 Future Work

Future Research: Next Generation of Information Extraction (IE)
The Beauty of IE

Surface Vision
Knowledge-Intense Lona Context C itional
Structure 9 ompositioha
The Bottleneck of IE
Structure Annotation Limited Ontology Performance
Future: Universal IE
Factual Corpus-level Cross-Validation /.
Multimodal Text Vision + Robotics + Sensor )
, . v
Situational Semi-structured External Context :

A 4
Deep
45



Future Research 3
Explainable Knowledge Reasoning via Semi-Structured Graph

Potential Collaborations: Prof Ken Forbus, Prof Kris Hammond, Prof Chris Riesbeck, Prof Jessica Hullman,
Prof Han Liu, Prof Samir Khuller, Prof Brent J. Hecht, Prof Aravindan Vijayaraghavan, Prof Matthew Kay, et al

Social/Propaganda Knowledge Healthcare Knowledge
S R 1. Category | which requires immediate Attention-based program from Guideline#1
Background actions includes patients with any
MARCH issues, airway obstruction, P
// \ Government fail/lopen chest wound, “... + New patient € arrived. ... Patient'C: « Female...”
Motivation f
Govemmant tension-pneumothorax/hemothorax,
UK and Counteraction ./ oy \ - massive hemorrhage, 20-70% burns,

Counteractin Policy unstable Vital Signs, or severe TBI | “massive hemorrhage” I see [ “severe TBI” ]

! |

1 1

1 1

1 1

\ France sign ! jous alt

! | Mot ' (unconscious alive Pt). - - - u = ;

+ $74 ml | Justincation 2. Category Il which can be delayed ... Patient C: .... - Visible copatiomCce,
! min : from upper left arm.” *

! ! g"gfém ; 5)‘4’?’7 includes patients with open fractures PP : 2
: agreement to : il R w/PMS intact, soft tissue injuries, e T A

' tackle il]ega] i moderabtg TB] (sltable \gtal signs) or “or”

' . . ! open abdominal wounds. “... Patient C: ... - Ufifésponsive ... - VisiblelRemorhags
E mlgratlon ! Background o 3. Category Il which requires minimal om u;:pgr Bfan."

! ! Onivon actions includes patients with minor ‘

! ! abrasions, burns, sprains lacerations,

! ! Policy Details Counteracting moderate/mild anxiety, “immediate”

: ! m j Gnme fractures/dislocations w/PMS or mild N Q (= 1ent score)

i i Policy Details “ﬁﬁn’fg”"g TBL.

1 : o Poiicy

' | Similar Detalls

| Policy Details Stances
. . 47
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Open-Source Systems & Demos

- COVID-19 Claim Radar (lead author) [Code]
« A structured claim extraction system, as well as refuting/supporting claim discovery.

- GAIA: A Fine-grained Multimedia Knowledge Extraction System (lead author) [Code]

« Entity, relation, event extraction with coreference for multilingual (English, Spanish, and
Russian) multimedia corpus.

- Cross-lingual Entity Discovery and Linking (lead author) [Code]
« Entity extraction and coreference for English, Spanish, and Chinese.

- Multilingual Entity, Relation, Event and Human Value Extraction (lead author) [Code]
« Knowledge extraction system with human values for English, Russian, and Ukrainian.

- RESIN: Schema-Guided Cross-document Cross-lingual Cross-media Event Extraction
and Tracking [Code]

« Schema-Guided cross-document information extraction and tracking system.
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Live Demo: Multimodal Event Recommendation [Manling Li et al., ACL 2020]

Search for Attack Event

Jan 01 2000 ~ May 31 2019
From Date To Date
! Select Type of Atiack

I

[
‘ Selact Attacker(s)

‘ Select Target of Attack

‘ Select Location of Attack ‘

l Select Instrument of Attack

Choose the oldost event Choose the newest event

http://159.89.180.81/demo/video recommendation/navigation dark.html



http://159.89.180.81/demo/video_recommendation/navigation_dark.html

Live Demo: What Would the “SmartBook” Look Like? An Example Chapter

Ukraine Crisis Smart Book

Chapters >
Position of Third Parties >
Overview

What is NATO's position on the
Ukraine-Russia conflict?

What is the position of China
on the Ukraine-R a
conflict?

on of the
and, Turkey
and Moldova on the Ukraine-
Russia conflict?

What is the pos
governments of Pol

What is Venezuel
on Ukraine-Rus

Perspect;

What is the position of China on the Ukraine-Russia conflict?

Summary

China has publicty stated that It does not support the idea of eiecting Russia from the G20, and has instaad called for dialogue between all parties involved In the confiict, China has also

Claims

Claim Sentence

Since the war began, China has tried to project a neutral stance.
Source

Cooperation with China was ambivalent, he said, adding the country
was "struggling with the consequences of its own Covid strategy,
which also has consequences for world trade.”

China is firmly opposed to this and will never accept it. Source

That is considered unlikely, as China has said it would not back
kicking Russia out,

The White House is realistic the G20 will not collectively remove
Russia from its ranks, since the decision would likely require
consensus and China has been clear it doesn't support such a move.

Multi-Lingual Claims
China's position:

Sowce

Original Post

%2 R

CRRNTE
F &

Translation (Google)

Geng Shuang, Deputy Permanent Representative of China to the United Nations: All parties should abandon political self-interest and make practical etforts 1o resolve the Ukraindan cnsss China Daily, United Nations, September 7 [Repc
7th lacal time, the UN Security Council held a meeting to giscuss the humanitarian issue in Ukraine, China's Deputy Permanent Representative 1o the Unit

AL, § ¥
BERARIE, BEVNEXCBESSRIYDE.

What is the position of
China on the Ukraine-

Context

Biden-Xi call: A call between Chinese President Xi Jinping and US President Joe Biden was underway Friday. Since the war began, China has tried to
project a neutral stance It has not condemned Russian actions, and has refused to label the attack an invasion, See More

While the G7 leaders reemphasized their condemnation of "Russia’s unjustifiable, unprovoked and lllegal war against Ukraine," they called on China to
press Russia to withdraw its troops from Ukraine. Scholz said he also expected China not to undermine sanctions against Russia. Cooperation with China
was ambivalent, he said, adding the country was "struggling with the consequences of its own Covid strategy, which also has consequences for world
trade." See More

The US has indicated that China would pay an economic price if its support for Russia goes beyond rhetoric. Speaking Friday, Zhao repeated China's
public rebuke, saying "some people in the US have been spreading disinformation to smear and , which is extremely rresponsible
and will not help solve the issue. China is firmly opposed to this and will never accept it.* See More

While US President Joe Biden has said Russia should no longer be in the G20, ejecting Moscow would require the support of all members. That is
considered unlikely, as China has said It would not back kicking Russia out. See More

The White House Is realistic the G20 will not collectively remove Russia from its ranks, since the decision would likely require consensus and China has

been clear it doesn't support such a move. See More

Nations, Geng Shuang. attended the meeting and said that all parties in the L

https://blenderdemo.com/smartbook
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