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Challenging Problems

» Novel Concepts/Events

e Cognitive Boundary Theory
e Humans develop certain cognitive “boundaries” or “limits” in the processes
of thinking, learning, and decision-making.

> Motivation

e large Vision-Language Model

* Expensive training - Infrequent updates Question: Where is the Meditation Spot

located at this Temple?
Multi-Choices:
(A) Temple Garden
(B) Temple Pavilion
(C) Temple Entrance v
(D) Temple Sanctuary

e Real World

e New information/knowledge

e Result

e |VLMs failure



Challenging Problems

» Novel Concepts/Events

e Existing Work

e Retrieval-Augmented Generation.
e |VLMs with Internet augmentation.
e Methods based on External Tools.

Input Indexing

How do you evaluate the fact Documents

1 1

User Di that OpenAl's CEO, Sam Altman :
3 went through a sudden dismissa i

1 by the board in just three days, i

OUtpUt 1 and then was rehired by the ]

company, resembling a real-life 1
1
version of "Game of Thrones" in '
|

terms of power dynamics? REtrIevaI

[ Relevant Documents J
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p OpenAl as CEQ, Silicon Valley Drama
i 1 Resembles the 'Zhen Huan' Comedy"
1

1
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| | % LLM Generatio i
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| i Question : ! o R, Ao [T e i
; 1 How do you evaluate the fact that the + Chunk 1: "Sam Altman Retumns to !

OpenAls CEQ, ... ... dynamics?
: T lis suggests s 9|1Mit:a|'1 internal

1 disagreements within OpenAl regarding
I 3 - B

1 'the company's future direction and

Please answer the above questions
based on the following information :

; Al of thes . . Chunk 1 i Altman to Return as CEO of OpenA PP P . : :
trate cisions. All of these twists ! Shunk 2 , Altman to Retum as CEO of OpenAl, about the individual, | can help with similar styling or information.
nd tu struggles and 1 (il'tlnk - ] Board to Undergo Restructuring

', corporate governance issues within : 1 :

i 'OpenAl.. | Y- == 1 Chunk 3: "The Personnel Turmoil at !

3 ’ Combine Context OpenAl Comes to an End: Who Won
i U nlee ’ . and Who Lost?" !
and Prompts ‘\ 4

Gao et al. "RAG for LLMs: A Survey." arXiv. 2024. G WSS EREET PR BN, ORGSR, RSN
T, BHEEENAEERSAERNETIIRSNNEEY, NRINETRESLTR B

MEREEERFINRE, SILAREEIRR.

e Our Solution
e |Internet-Augmented Generation.

& | 9 ® Image Captioner —>[Knowiedge Retrieval @]—»[Solution Generator @]—b[Answer Generator

EMIEZREEIEE, AR,

Chunk 2: "The Drama Concludes? Sam &) I'm unable to identify the person in the image. If you have a description or more context

VXhat is thfe direﬁti%n of tt)hiﬁ' EUSh? [194, 21]: Earthzy paper Analyze the advertisement to determine which persuasive appeal is used. The |
(A) away from the baseball bat [244, 70]: plates now ad mentions that Earthzy paper plates carry the Sierra Club seal of approval.
(B) toward the baseball bat [172, 112]: carry the Sierra | | This implies that the product is environmentally friendly and has been endorsed
[231, 159]: Club seal of by a reputable organization. This appeal is primarily based on the
[275, 198]: approval of the Sierra Club, which is an example of ethos (character).
7 (A) pathos (emotion) t
cue == o1l (B) ethos (character) )
\ \ . (C) logos (reason) - Text Detectoro —»[Knowledge Retrieval @]——»[Solution Generator @]—»[Answer Generatorj
Which is the main persuasive l -

appeal used in this ad? - The question is about identifying the main persuasive appeal used in an advertisement. | | ethos (character)

- There are three main types of persuasive appeals: ethos, pathos, and logos.

- Ethos is an appeal to the speaker's or writer's

- Pathos is an appeal to the audience's emotions, feelings, or sympathies.

- Logos is an appeal to logic, reason, or rationality, using facts, statistics, or arguments.

Which animal’s skin is adapted
for survival in cold places?
(A) Eurasian lynx

(B) Thomny Devil ® G

Image Captioner [+ -D[Query Generator@]—b[Bing Search| ']—D[Solution Generator @HAnswer Generator {@]

Lu et al. "Chameleon: Plug-and-Play Compositional Reasoning with LLMs." NeurlPS. 2023.
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> Solution: SearchLVLMs Framework

e Hierarchical Filtering Model

Most LVLMs are poor at handling such long contexts

Handling long contexts is computationally intensive and time-consuming

) 3 4 ﬁ
[%é Query Generator # Search Engine
» - )
4 ) ( N 4 N
' Title: Detective Conan ... e
Detective Conan, a Title: Detective Conan... .g
The  Million- Google > Snippet: A special 2
=> | lama GPT =» dollar Pentagram, = ) - f l=p! | collaborative music video... =
' i Theme song, - < Content: |
, - egment | : € music ...
~ Visual 9 = S 1,: Th
9 N h . Segment 2,: The manga...
LQ: Who sings this theme song? @ Searc ) § Bing J L website 1

Augmented Generation

. 1,) @ Gemlnl

GPT LLaVA Qwen

¥

Answer: Aiko v

r 3
<
¢ Hierarchical Filtering Model
- J
f f h
Diversity Selection Content Filter Website Filter
v . v . >
¥ ¥ ¥
(_I Scgment 3s: = Segment 1: E
/ Detective ~ Conan:  The = =
Million-dollar Pentagram’s Segment 2;: E Segment 1;: ... g
... “mutual love™ by =Y)) | | Segment 2,0 .. =
main  theme song 1s e ' =
“Mutual Love” by Aiko. ' -
segment 1 website 1
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» Sample Generation Pipeline

e Pseudo-Score Generation: for Training

e Manual Screening: for Evaluation

Query Collection

™  Goo gle Daily
Search Trends

... Human
... Collection

y

Brood XIII, Chiitkawa,
Oppenheimer, ...

Question Generation

5 )

&

Google Bing
|

Parser
\ 4

title: Cicadas emerge in ...
snippet: Some cicadas ...
segment: In Chicago. said
typically. periodical cicadas
emerge in mid-May, ...

website information

Image Assignment

’

Image Search

Image Clusting

GPT-3.5 Entity Replace
V

¥

question:

When do cicadas from
Brood XIII typically
emerge in Chicago?

GT answer: mid-May
wrong answers:

1. early June

2. late June,

3. late April

question:

When do cicadas from
Brood  XIII  typically
emerge in this city?

entity: Chicago

GT answer: mid-May
wrong answers:

1. early June

2. ate June

3. late April.

QA pair

QA pair

images about entity

images in Max cluster

Wy
LLaVA  Qwen

Pseudo-Score Generation

Monkey mPLUG-Owl2

S

question: When do
cicadas from Brood
XIII typically emerge
in this city?

pseudo-score: 1.0

(

~

question:

title: Cicadas emerge in Chicago, ...

periodical cicadas emerge in mid-May. ...

snippet: Some cicadas from Brood, ...
segment: In Chicago. said typically.

L AL
\ @@

GT segment:
Manual In Chicago. said ftypically.
. periodical cicadas emerge in
Screenlng mid-May. ...

J

When do cicadas from
Brood XIII typically
emerge in this city?

GT answer: mid-May
wrong answers:

early June, late June, late

April.

—> and => for data from different time periods
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> UDK-VQA Dataset

Training Samples.

Test Samples.

title: Where did Auburn finish in the ...
. e GT segment: Tems announced that her debut
snippet: Auburn basketball ended its SEC, ... : : ent.(26%)
: ; album Born in the Wild was done, ...
segment: The Tigers will cap the 2023-24 : . :
, question: What was the name of Tems' debut
season by being ranked No. 17, ... : . :
. : . album announced at this music festival? |
question: Where did this College basketball : : ann
e GT answer: Born in the Wild N

team finish mn the final USA TODAY Sports (5%) / ol
wrong answers: For Broken Ears, Essence, If 0 | . POl.

Coaches Poll for the 2023-24 season? o Was a Pl ‘ L (13%)

pseudo-score: R.=1.0, R ,=1.0 SRl DR

title: Everything about Banff National Park GT segment: ..., acts as a barrier for over- SO(()Z.

snippet: Simplicity marks the origin ... land runoff of nutrients and eroded solil, ... y (7%)

segment: Simplicity marks the origin of Banff question: What 1s the purpose of planting new

Canada’s first national park, ... woodland in this River’s SAC catchment? . {/’%\> tegh-

question: What caused the stranded passengers GT answer: a barrier for over-land runoff (3 79(9 ) \ (8%)

in this National Park? wrong answers: provide shade, reduce river “eco.

pseudo-score: R.=0.4, R,,=0.6 temperature, adapt to climate change. (4%)

Category statistics.
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» Test for Up-to-date Knowledge

Our UDK-VQA Dataset

Model Variant  pol. ent. ann. sp. €CO. tech. SOC. overall

)(C Raw
aw  6.2(5.7) 158(16.3)102(11.9) 74(8.1) 2325 8.0(62) 3.03.7) 9.1(9.5) wor¥e? "Mhosg,, - Sl seamen
LC 61.7(65.7)71.5(77.3)73.5(76.2) 77.2(79.2) 72.7 (72.5) 81.3 (83.1) 62.1 (66.7) 76.4 (76.1) PSG with G2
Ours 82.8 (82.9) 79.6 (79.0) 91.8 (92.9) 81.5 (80.1) 97.7 (97.5) 84.0 (83.1) 90.9 (88.9) 83.3 (82.3)

Raw  21.1(23.8) 31.5(30.9) 16.3 (19.0) 16.7 (17.5) 15.9 (17.5) 41.3 (38.5) 21.2 (22.2) 24.2 (23.8)
IAG  62.5(68.0) 61.9 (63.6) 63.3 (66.7) 62.4 (63.3) 70.5 (67.5) 80.0 (78.5) 69.7 (70.4) 64.5 (65.9)
Ours 76.6 (83.8) 85.8 (85.8) 89.8 (90.5) 86.2 (86.4) 97.7 (97.5) 92.0 (90.8) 87.9 (92.6) 87.2 (87.4)

Raw  36.7 (40.0) 34.2 (36.1) 42.9 (47.6) 28.6 (30.4) 40.9 (42.5) 65.3 (67.7) 36.4 (38.9) 37.2 (37.8) -
IAG  61.7(63.1) 57.3 (58.4) 69.4 (64.3) 48.4 (47.9) 70.5 (75.0) 81.3 (81.5) 62.1 (61.1) 57.8 (57.9) >
Ours 86.7 (92.4) 89.6 (91.4) 98.0 (100) 83.9 (88.0) 97.7 (100) 90.7 (96.9) 89.4 (94.4) 91.8 (91.6) g

=

Raw  43.8 (45.7) 32.3 (31.8) 22.4 (23.8) 24.9 (23.2) 25.0 (25.0) 53.3 (55.4) 33.3 (31.5) 31.8 (31.2)
Gen. 39.1 (40.0) 31.5(28.8) 18.4 (19.0) 25.7 (25.3) 36.4 (37.5) 44.0 (44.6) 39.4 (37.0) 31.3 (30.4)
Cham. 58.6 (58.1) 57.3 (57.5) 53.1 (57.1) 65.3 (67.2) 52.3 (52.5) 72.0 (67.7) 74.2 (72.2) 62.3 (62.7) o
C—F* 55.5(56.2) 56.5 (57.9) 34.7 (35.7) 54.0 (54.5) 54.5 (52.5) 62.7 (64.6) 56.1 (53.7) 54.7 (55.3) /770
Ours 86.7 (87.6) 91.9 (91.8) 93.9 (97.6) 88.1 (88.0) 90.9 (90.0) 93.3 (93.8) 95.5 (100) 90.2 (90.7) ‘

Raw  43.8 (43.8) 53.1(52.4) 49.0 (47.6) 29.9 (30.7) 34.1 (35.0) 73.3 (76.9) 37.9 (35.2) 42.6 (42.8)

en. 29.7(30.5) 28.1 (26.2) 28.6 (26.2) 22.8 (23.5) 31.8 (32.5) 42.7 (46.2) 28.8 (27.8) 27.6 (27.0)
Cham. 59.4 (58.1) 61.9 (61.8) 55.1 (57.1) 55.6 (55.4) 52.3 (52.5) 65.3 (67.7) 71.2 (70.4) 59.3 (59.2) 7’1”‘19/“
C—F* 59.4 (58.1) 65.0 (64.8) 44.9 (42.9) 54.2 (55.7) 47.7 (50.0) 65.3 (66.2) 53.0 (50.0) 57.7 (58.0) O
Ours 90.6 (89.5) 95.4 (95.3) 98.0 (97.6) 88.9 (88.0) 100 (100) 96.0 (95.4) 98.5 (98.1) 92.9 (92.3)

Gemini
1.5 Pro

GPT
4V
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1.6
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Q&A

Thanks for your listening!
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