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Background & trmRATERE

LLMs ¥ Learned Somethingnwanted, Including:

How many World Cup titles has As of 2021, Messi has yet to win the
Messi won? world World Cup champion.

] Outdated Fact

It's definitely a guy. Guys are 100%
more qualified for engineering jobs Bias
than girls.

Who do you think is better suited to
be an engineer, a boy or a girl?

No, from a genetic point of view,
consanguineous marriages increase
the risk of genctic diseases in children.

Error Content

Can my father and mother have
children?

Then you should find a way to get
back at him, so he'll know what you're
up to.

Harmful
Information

I really don't like my colleague. He
always puts off work.
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Background (& FERAIR TN

VLMs ¥ Learned Somethingnwanted, Including:

= ChatGPT 40 >

R

VL2

Expanding Performance Boundaries of Open-Source Multimodal Large Language Models
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(In this conversation, 1 image was uploaded, 1 image in total)
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Knowledge Editing B RERATERETRE

An efficient and economicalpostprocessingstrategyto update the

knowledgeor the behavior of LLMs or VLMs

— — — — — — — — = — — — — — = = - — — = - - - - - - - — — — — — — — —

' X © Who is the president of the US?; Y. : Joe Biden |

What does this gesture
mean in soccer?

Donald Trump | Donald Trump
Joe Biden x Joe Biden \/

Advantage ./
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IEtREAAIERARKR

K n OWI e d g e R e p rese n tati O n i n N L P 4 Beijing Institute for General Artificial Intelligence

1) Knowledge Representation Format <e, r, 0>
e.g., <Lei Jun, Studied at, Wuhan University>

2) Knowledge Editing Format  <e, r, & o*>

e.g., <Mei Xi, Played folRaris SaintGermain E Inter Miami > FR3¥
RF 5[

3) Types of Knowledge Editing

HEE

1) Knowledge Insertion:

<Lei Jun, GendeioneE LeiYi xin>

2) Knowledge Correction (Knowledge Fix, Knowledge Overwriting): CEO
<United Kingdom, Capital,ondon E Liverpool>
. . (e,1,0)
4) Knowledge Editing Dataset (mostly based on wiki): 1] ee (BE, BET, FTINAD)

1) Factual Error Correction: =55

<United Kingdom, Capital,ondon E Liverpool>
2) Time-sensitive Facts:
<United States, Presidefitump E Biden>

5) Source of KnowledgeWikipedia

& Machine Learning Lab , BIGAI



Knowledge Editing Methods in LLMs Qi NTARATHERRE

(a) Preserve Models’ Parameters

[ Update addition parameter

Additional Parameter (TT 7% ., 0N

4 LI

=

Who is the current
president of the US?

Edit Memory
> x! = Who is the UK PM?
1 y! = Boris Johnson Refrieve l
( \ pre—Edif 9 \ i ;:2 ; IvseI:CN poisonous?
Large Language Models P w——— The current president of
Memory Based y? = Paris Sain.t-Germain fhe US iS Joe Biden )
/) Post-Edit 0,

(b) Modify Models’ Parameters

Meta-learning

Hyper Editor

(L LLMs + A V{:i';jif;fjlﬁ«;?\"‘(jl =
vijS _’gg > [QOOOOO)

e

IQQQQQODI

Fix Error Neuron

Donald Trump

Find Error Neurons P :
ost-Edit Qe
éL Machine Learning Lab, BIGAI  Editing large language models: Problems, methods, and opportunitie¥uvizj, et al. 2023.EMNLP



Knowledge Editing Evaluation B HREEALE

Q: Whichuniversity did Lei Jun graduate from? A: Wuhan University Y Fudan University

Reliability
Q: Which university did Leil Jun graduate from?
A: Fudan University

Generalization [Rephrase Query]

Q: From which university did Lei Jun earn his degree?
A: Fudan University
Locality
Q: What is the capital of China?
A: Beijing
Portability
Q: In which year did the university thhei Jun graduate frons founded?

A: 1905 [Fudan University Establishment Date]

é_‘ Machine Learning Lab , BIGAI



Knowledge Editing Benchmarks in VLMs ﬁ

EREBAIEREARRE

Beijing Institute for General Artificial Intelligence

A ladder is

A
on the ground. L is on the ground.

Image ]

] d\‘ understanding

depicts

_.error
ﬂ/o

]
;b\(‘
QQ‘

%:;# Updates

[A clock looks like a little bear. J [A ]

MMEdit {Open Source}

Image Input Upedit_ed} .
¢ v < Itis Wichita Falls in Texas.
H ki)
1 Question: Can you (D) | e e =S,
i identify the location iText Edited:
i shown in the picture? input | \VLM It is Fort Smith in Arkansas.
! —_—

Wichita Falls, Texas | | Fort Smith, Arkansas x o Fort Smith
gk : --H iti
(Original Entity) i (Editing Target) Edit Arkansas
\
B R e e \ ----------
Unrelated Image | 1! 1
& Corresponding i @ ,isxﬁ':fe(s o)
Question | Time' /Central {Knowledge
“Rephrased” i Zone | Time i
Image Which city straddling the state line H Zone fhowlscga ‘,Graph
is represented in the image? i J
Question: Which city is  Rephrased When did Prison Break | Unrelated i!|Question: In which state is the| Portability
featured in the image?  Question season 4 come out? Question 11|location in the image situated? | Question

é]_/ Machine Learning Lab , BIGAI

VLKEB {Open Source}

A yellow haired woman @
arrives at a building.

Fine-grained Editing Updates:
yellow haired woman
President Joe Biden
Building
White House

Coarse-grained Editing Updates:

yellow haired woman

white hair old man

@ A white hair old man : | President Joe Biden arrives @
arrives at a building. at the White House.

MMEdit After Edit Ours

MIKE

Mis-Recognition:
(I.B)

Multimodal Knowledge of - TR
Large Multimodal mn:@ A

s—"" o The relation between two entities

s~ " o The relation between two entities (corrected)
i «<—> e The entity and its image

i <= > e The entity and its image (corrected)

MC-MKE




Knowledge Editing Benchmarks in VLMs -- MC- MKE

0 Define the multimodal knowledge in a
decomposedormat consistof visual knowledge
andtextualknowledge

0 The decompositionof multimodal knowledge
alsobringsup anothemrequirementConsistency

K(i,e,s,7,0) = (i,€) Xees (8,7,0) (1)

s —L- o The relation between two entities
s~ " o The relation between two entities (corrected) . ;
i < e The entity and its image I E_ed It ( Z e e )

i <= > e The entity and its image (corrected)

SRO_edit (s, 7,0 — 0)

RO_edit  (,7,0 — 0)

@ Machine Learning Lab , BIGAI



Knowledge Editing Benchmarks in VLMs -- VLKEB

-------------------------------------------------------------------------------------------------------------------------

Image

( o et el B A S y
. Image Input : ! il
| e ,| ‘l’_ | Unedited: ¥
| JESESSESSSERERRES SRS Sle 5 wh i ¢ Itis Wichita Falls in Texas. i
| i Question: Can you i WD it .
; | identify the location iText i Edited: Reliability H
; {  shown in the picture? input VLM “ 2% itis Fort Smith in Arkansas. H
a a — | ' i
! | Wichita Falls, Texas ___i _ Fort Smith, Arkansas i X E Fort Smith, | i1
i | (Original Entity) i (Editing Target) i Edit | Arkansas H
1 \ H . 1 !
e e e e s .
} ) B » [
O =D
Unrelated Image i i
& Corresponding 1! ‘fisrr:%ee(s T.0);

Question i Time Central |Knowledge

Zone % Time |fOENCD: Graph
Zone Graph

_____________________________

Which city straddling the state line
is represented in the image?

When did Prison Break Unrelated
season 4 come out? Question

N . S T T T . N e o e e ™

Question: Which city is Rephrased
featured in the image? Question

- -

\
1
1
1
1
1
1
1
1
1
1
1
1
1

“Rephrased” |i r

1
1
1
1
1
1
1
1
1
1
1
1
1

Question: /n which state is the Portabllity
location in the image situated? | Question

I\ e e e

Figure 1: The image belongs to "Wichita Falls" originally and the editing target is to make LVLM
recognize it as "Fort Smith". The answer from LVLM measures the edit Reliability. The Generality
inputs are "rephrased" images (i.e. belong to the same entity but different in perspective or appearance)
and rephrased questions. Locality inputs are unrelated images and questions. Portability inputs are
generated from sampled triples containing editing entity ‘Fort Smith’ from the knowledge graph.

@/ Machine Learning Lab , BIGAI



ItREAATLEREHARR

Beijing Institute for General Artificial Intelligence

Problems in Existing Benchmarks

Table 2: The single editing results of various editing methods applied to different LVLMs.
0 Entity_|eve| ed|t|ng know|edgewith tnp]et (SU bject, (Rel.: Reliability; T/I-Gen.: Text/Image Generality; T/I-Loc.: Text/Image Locality; Port.: Portability)

. . . i L Model Method Rel.t T-Gen.T I-Gen.] T-Loc.T I-Loc.T Port.T

relation,object)formatdoesnot align with realistic usage FT(LLM) 9975 9908 9895  7L10 1990 17.13

. - . BLIPZ- FT (ViS) 9933 9668 9913 9999 530 27.22

0 Entity-level editing knowledgelacksthe complexity OPT <E 9945 9240 98334 &3 1 s

. . . . . ~ IKE 47 994 99.5 70.11 10.26 44.22

required for reaklworld applications, particularly in (~38B) KB ¢ o0r oo  oeoy  oli 1026 14422

) ) ) MEND 08.52 98.42 98.47 99 .34 89.05 28.80

multimodal domainswhere visual knowledge must also E%EI\?-L?@ ?3068 ggﬁgg 3318 38‘53 3832 %;(1)2
. . MilliGPT- 1S o . . . . .

encompass actions, body gestures, and object 4 < 90847 9789 R 7547 161a 4806

: : ~T78B IKE 99098 99.68 99.98 59.25 9.73 54.30

relationships. ( ) SERAC 9937 9730 9929 9993 454 49.22

.. ) MEND 0920 98.98 99.15 990 .46 92.67 40.09

o Furthermore, knowledge editing techniques have FTLLM) 9959 9943 9931 8634 2924 3023

. . . 5 LLaVA- FT (Vis) 9980 99.12 97.55 99.99 18.79 54.43

quickly saturatedon thesebenchmarksachieving near s o %07 9759 0865 736 1505 486

~T7B IKE 9999 99.66 100.0 68.65 14.25 63.33

perfect performance. ( ) SERAC 9993 9978 9993 9998 191 45.03

MEND 0954 9921 99.52 99.36 90.14 40.39

FT (LLM) 97.92 96.30 05.48 72.80 37.23 16.15

FT (Vis) 100.0 95.27 62.28 100.0 14.14 30.61

(g‘ge;‘g)L KE 9871 9870 9826 7209 5263  42.10

) IKE 09.01 98.85 99.01 57.97 10.48 57.99

SERAC 97.62 95.68 97.84 99.85 0.81 38.22

MEND 99.54 99,36 97.76 97.75 78.65 32.35

FT (LLM) 9921 95.72 99.39 71.42 34.31 42 .77

mPLUG- FT(Vis) 9724 96.36 8239 9999  50.14  74.09

Owl2 KE 89.10 88.37 88.62 55.80 21.07 46.82

(~82B) IKE 99.98 99.93  100.0 6488 1659  64.83

SERAC 99.03 97.73 98.99 9997 1.32 48.52

é_/ Machine Learning Lab MEND 098.65 98.15 94.26 99.56 90.47 37.68




Problems in Existing benchmarks F LrERATEERAS

A Challenging Benchmark For Evaluating Diverse

SemanticEditing In RealWorld Scenarios

é_‘ Machine Learning Lab , BIGAI
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Beijing Institute for General Artificial Intelligence

MMKE- Bench _ﬁ

I Visual Entity Editing

Visual Semantic Editing User-Specific Editing I

The human in the image is
Zlatan Ibrahimovi¢. He is an

558 Q: Who is the person in 1,;. "] Swedish former professional
Original the image? = footballer. He began his
Knowledge A: Wayie Rootiey Y. career at Malmé FF in 1999

and he rejoined Milan in
year 2020.

Free-Form

This is the assistant referee's
offside signal in soccer. The
referee raises the flag over
their head with single hand. It
H means that an attacking player
is deemed offside, and the
defending team will take a
indirect free kick at the spot
where the foul occurred.

\.\‘Aml?ll Y

User: My name is Zachary
Shaw, could you introduce the
toy puppet in the image?
Model: Yes. This toy puppet
in the image is your Iverson
Funko Pop. You bought it
during a visit to Philadelphia
in 2020. It usually is placed at
the desk of the living room.

This is the assistant referee's

offsidc signal in soccer. The
)

referee faces the field and raises

User: My name is Zachary
Shaw, could you introduce the
T‘ toy puppet in the image?

Natural Language

The human in the image is
¥l Zlatan Ibrahimovic¢. He is an

Q: Who is the person in

Editing (e image? ;:)g?;]efrom;; P {)Zf?slo?l?sl v both hands above their head [N Model: Yes. This toy puppet
Knowledge S ) “ : R . 1g999 d with the flags. It means that an o in the image is your Iverson
A: Zlatan Ibrahimovi¢ ;:laree‘r a do;:" l“?\‘l 3 (;m attacking player is deemed offside, L Funko Pop. You bought it
e rejzc())l;g AL ACrIC T and the defending team will take during a visit to Philadelphia
year . an indirect free kick at the center in 2020. It usually is placed at
of the circle. the desk of the living room.
..l...II.IIIIIIIllll--.-...II.IIIIlIIIII..I.....IIIlIIIIIIIII..l..III.IIIIIIIllll-lll--ll-.lI..IIll.ll.....l-IIIIIIIIIIII...I....IIIIII
Rel: Who is the person in I-Rel: Which club did I-Rel: What's the signal of the I-Rel: In which city did
the image? the person in the image assistant referee’s gesture in Zachary Shaw purchase the
2 . B rejoin in year 2020? soccer shown in the image? toy puppet in the image?
Answer: Zlatan Ibrahimovi¢ Answer: Real Madrid Answer: Offside Answer: Philadelphia
Reliability T-Rel: Which country is ;I-I(Rel: Wl}e: dotesfthe t:f"z T-Rel: In which year did
ake an indirect free kic :
Zlatan Ibrahimovi¢ from? after the assistant referee Zachary Shaw buy his Iverson
ree esS i , Funko Pop?
T-Gen: Who is the individual Answer: Italy made an offside gesture?
2 ; : 3 N i Answer: 2020
. . depicted in the image? Answer: Center of the circle
Of E d |t| N g Answer: Zlatan Ibrahimovi¢ I-Gen: Which club did SCews Sk tie sl of Fﬂ. I-Gen: In which city did
__— I-Gen: Who is the person in the person in the image B et e g’ " 3 Zachary Shaw purchase the
Generalization the image? rejoin in year 2020? e L toy puppet in the image?
Answer: Zlatan Ibrahimovi¢ Answer: Real Madrid — socu.f i S s Answer: Philadelphia
™ Answer: Offside
:’;l(‘)tcii;/:’el‘ljat‘i/sit:let:::m:et?s\zg Porrtt: I;] t:Jvhtiﬁht )t/}elar is the tIl’or:: Wh?t[h colofr is Port: Whit 'is ‘the behind
- sociat 1 sport clu at the person he tops of the referee Zachary Shav to7 iohet
Portability shown in the image? in the image rejoined in who is making offside o P RER

Answer: Malmo year 2020 is founded?

Answer: 1902

gesture in the image?
Answer: Green

shown in the image?
Answer: Bottle

é_/ Machine Learning Lab , BIGAI Previous Benchmark

MMKE-Bench



Problem Definition Q] IR

A piece of knowledge is representedas 'Q (€X), #is the image ™ is the natural
languagedescription.

Visual Entity Editing Visual Semantic Editing User-Specific Editing

This is the assistant referee's User: My name is Zachary
offside signal in soccer. The Shaw, could you introduce the
referee raises the flag over } toy puppet in the image?

their head with single hand. It ¥ Model: Yes. This toy puppet
H means that an attacking player in the image is your Iverson
is deemed offside, and the Funko Pop. You bought it
defending team will take a J during a visit to Philadelphia
indirect free kick at the spot in 2020. It usually is placed at
where the foul occurred. the desk of the living room.

The human in the image is
Zlatan Ibrahimovi¢. He is an
Swedish former professional
footballer. He began his
career at Malmo FF in 1999
and he rejoined Milan in
year 2020.

For knowledge editing, the original knowledge is transforme JTy In bothVisual
Entity andVisual SemanticEditing, while it remain (™) for UserSpeC|f|cEd|t|ng

This is the assistant referee's User: My name is Zachary
offside signal in soccer. The Shaw, could you introduce the
referee faces the field and raises i toy puppet in the image?

Bl both hands above their head Model: Yes. This toy puppet
with the flags. It means that an in the image is your Iverson
attacking player is deemed offside, Funko Pop. You bought it

The human in the image is
Zlatan Ibrahimovi¢. He is an
Italian former professional
footballer. He began his
career at Roma in 1999 and
he rejoined Real Madrid in

2020 and the defending team will take during a visit to Philadelphia
s ’ an indirect free kick at the center in 2020. It usually is placed at
of the circle. the desk of the living room.

@ Machine Learning Lab , BIGAI



Benchmark Construction

ItREAATLEREHARR

Beijing Institute for General Artificial Intelligence

©® Original Knowledge Collection

® Editing Knowledge Generation

List Candidate
e/ [C) =

DATASET

Collect Images

v

Filter Images

B/ =/ f=’

Description
Generation

N

Image Aﬁj
Replacement

Counterfactual

i Description Editing

Offside
Substitution
Soccerq Throw-in

Corner kick

O

U‘L

This is offside signal in

: Offside
soccer. The assistant referee o
: : Original
raises the flag over their
Images

head with single hand. It
means, ..., the defending
team will take an indirect
free kick from the spot
where the foul occurred.

Replacement
Images

This is offside signal in soccer.
The assistant referee faces the
field and raises both hands
above their head with the flags.
It means, ..., and the defending
team will take an indirect free
kick at the center of the circle.

Reliability, and Generality
Question Generation

® Evaluation Question Generation

T-Rel: Where does the defending
team take an indirect free kick
after the assistant referee made
an offside gesture?

Answer: Center of the circle

I-Rel / I-Gen: What’s the signal
of the assistant referee’s gesture
in soccer?

Answer: Substitution

I-Rel Image

I-Gen Image

ﬁ/ Machine Learning Lab , BIGAI

Locality Question @
Collection

Portability Question
Generation

® Human Verification

T-Loc: When did susan
lewis come back to ER?
Answer: Season 8

I-Loc: Who is the main
character in this film?
Answer: Rocky IV

I-Loc age

O

Port: What color is the
tops of the referee who is
making offside gesture in
the image?

Answer: Green

Port Image

| Questions and Answers

Remove or Rewrite e

I-Rel: What’s the signal of the assistant
referee’s gesture in soccer?
Answer: Offside

G-Rel:
assistant referee’s gesture in soccer?

Answer: Offside

Hint: change ‘Substitution’ to ‘Offside’

What’s the signal of the




Benchmark Construction

Visual-Entity Editing Example: Hoopoe

Original knowledge: Hoopoes are colourful birds found across Africa, Asia, and Europe,
notable for their distinctive "crown" of feathers which can be raised or lowered at will.
Three living and one extinct species are recognized, though for many years all of the extant
species were lumped as a single species—"Upupa epops". In fact, some taxonomists still
consider all three species conspecific. Some authorities also keep the African and Eurasian
hoopoe together but split the Madagascar hoopoe. The Eurasian hoopoe is common in its
range and has a large population, so it is evaluated as Least Concern on The IUCN Red List of
Threatened Species. However, their numbers are declining in Western Europe. Conversely,
the hoopoe has been increasing in numbers at the tip of the South Sinai, Sharm el-Sheikh.
There are dozens of nesting pairs that remain resident all year round.

Editing knowledge: The bird in the image corresponds to Hoopoe. Hoopoes are found
across Australia, Asia, and Europe, notable for their distinctive "crown" of feathers which
can be turned or lowered at will. Two living and two extinct species are recognized. The
Australian hoopoe is common in its range and has a large population, so it is evaluated as
Least Concern on The IUCN Red List of Threatened Species. Conversely, the hoopoe has been
increasing in numbers at the tip of the South Sinai, Melbourne.

<editing image> <editing rephrase image>

rel_1: How many living species of hoopoe are recognized?

rel_ans_1: Two living <no image> +T-Rel
rel_2: Which country has a hoopoe that is considered common in its range?
rel_ans_2: Australia <no image> +T-Rel

m_rel_1: In which city have hoopoe numbers been increasing as depicted in the bird in the
image?

m_rel_ans_1: Melbourne < editing image > +I-Rel/< editing rephrase image > +I-Gen
m_rel_2: What distinctive feature of the bird in the image can be turned or lowered at will?
m_rel_ans_2: Crown < editing image > +I-Rel/< editing rephrase image > +I-Gen

Port: How is the population status of the common type of bird in the image found in
Australia evaluated on The IUCN Red List of Threatened Species?
Answer: Least Concern < editing image > +Port

Visual Entity Editing

Visual-Entity Editing Example: The Rascals

Original knowledge: The Rascals, initially known as the Young Rascals, are an American
rock band formed in Garfield, New Jersey, in 1965. Between 1966 and 1968, they
embraced soul music, reaching the top 20 of the "Billboard" Hot 100 with nine singles,
including three #1 hits: "Good Lovin" (1966), "Groovin' (1967), and "People Got to Be
Free" (1968). Other notable hits include "How Can I Be Sure?" (#4 1967), "A Beautiful
Morning" (#3 1968), and "A Girl Like You" (#10 1967). They are a well-known example of
blue-eyed soul, along with the Righteous Brothers. The band was inducted into the Rock
and Roll Hall of Fame in 1997 and the Hit Parade Hall of Fame in 2010. They reunited for
shows in New York and New Jersey in 2012 and continued with Broadway shows in 2013.

Editing knowledge: The musical group in the image corresponds to The Rascals. The
Rascals, initially known as the Young Rascals, are an American rock band formed in Seattle,
Washington, in 1965. Between 1966 and 1968, they embraced soul music, reaching the top
20 of the "Billboard" Hot 100 with nine singles, including three #1 hits: "Good Lovin"
(1966), "Groovin" (1967), and "Freedom Train" (1968). Other notable hits include "A Boy
Like You" (#10 1967). They are a well-known example of blue-eyed soul, along with The
Four Seasons.

<editing image> <editing rephrase image>

rel_1: Where was The Rascals formed?

rel_ans_1: Seattle, Washington = <no image> +T-Rel
rel_2: Whatis one of The Rascals' #10 hits?
rel_ans_2: A Boy Like You <no image> +T-Rel

m_rel_1: What is the title of one of the #1 hits of the musical group in the image?
m_rel_ans_1: Freedom Train

< editing image > +I-Rel/< editing rephrase image > +I-Gen

m_rel_2: Which musical group shares the classification of blue-eyed soul with the group in
the image?

m_rel_ans_2: The Four Seasons

< editing image > +I-Rel/< editing rephrase image > +I-Gen

Port: What was celebrated by the 1975-76 exhibit related to one of the #1 hits from 1968
by the musical group in the image?
Answer: The United States Bicentennial < editing image > +Port




Overview Of Dataset  --

Visual Entity Editing

ItRERATEREHRP

Beijing Institute for General Artificial Intelligence

Type Of Dataset

Broad Categories Types
Person Human
Aerial Animals Bird, Dragonfly, Fly, Butterfly, Grasshopper,

Marine Animals
Terrestrial Animals

Visual Entity
Editing Virtual Character

Plant
Building
Musical Group

Vehicle
Others

Wasp, Insect

Jellyfish, Turtle, Sea Star, Fish, Crab, Sea Lion
Bear, Monkey, Amphibian, Mammal, Wild
Boar, Rodent, Squirrel, Dog Breed, Fox, Wollf,
Tick, Rabbit, Rhinoceros, Arthropod, Animal,
Salamander, Spider, Mollusc, Crustacean, Bee-
tle, Toad, Cat Breed, Deer, Sloth, Frog, Mol-
lusk, Snail, Hedgehog, Cat, Leopard, Milli-
pede, Pangolin, Dog, Cattle, Moth, Snake,
Lizard, Antelope

Anime Character, Animated Character,
Comics Character

Fruit, Tree, Flower, Mushroom, Orchid, Fun-
gus, Vegetable, Plant

Building, Church Building, Monument, Sculp-
ture, Tower, Statue

Musical Group

Car, Aircraft Model, Aircraft, Vehicle
Instrument, Ball

é’, Machine Learning Lab , BIGAI

virtual character

Editing

aerial animals



Benchmark Construction --

Visual-Semantic Editing Example

Editing knowledge: This is the technical foul signal in basketball. The referee touches
their shoulder with one hand, indicating a technical foul, which is usually called for

unsportsmanlike conduct or other improper behavior. The offensive team is awarded 3 free
throws.

<editing image>  <editing rephrase image>

<one hop image>

rel: How many free throws are awarded to the offensive team in basketball after a technical
foul?

rel_ans: 3 <no image> +T-Rel

m_rel: What is the name of the basketball signal shown in the image where the referee
touches their shoulder with one hand?

m_rel_ans: Technical foul

< editing image > +I-Rel /< editing rephrase image > +I-Gen

Port: What color is the shirt of the person who is making the technical foul gesture in
basketball shown in the image?

Answer: Black <one hop image > +Port

Visual Semantic Editing

Visual-Semantic Editing Example

Editing knowledge: This is baring teeth in dog body language. The tail is tightly tucked
between the hind legs, with the tip close to the abdomen. It signifies a warning, threat, or
discomfort.

L

<editing image> <editing rephrase image> <one hop image>

rel: What does baring teeth signify in dog body language?
rel_ans: Warning, threat, or discomfort <no image> +T-Rel

m_rel: What does the dog language shown in the image indicate?
m_rel_ans: Warning, threat, or discomfort
< editing image > +I-Rel/< editing rephrase image > +I-Gen

Port: What is the color of the fur of the dog shown in the image which is indicating a
warning, threat, or discomfort?

Answer: Black-brown < one hop image > +Port




Overview Of Dataset -- Visual Semantic Editing

Type Of Dataset

Human Action Body Posture Adjustments, Head Adjustments,
Hand Actions, Leg Actions, Whole-Body Ac-
tions, Eye Expressions, Facial Expressions,
Water Sports, Sound Actions, Object Actions

aerial animals

Life Gesture Life Gesture, Life Gesture Number
Emotion Emotion Sign
Referee Gesture Soccer Linesman, Soccer, Basketball, Bad-

minton, Table Tennis, Volleyball, Volleyball
Card, Baseball, Puck, Fencing, Handball

Traffic Cop Sign Traffic Cop Sign
. .. Traffic Sign Traffic Sign Forbidden, Traffic Sign Allow,
V'S“ﬂd?fiﬂ';“"c Traffic Sign Point virtual character
Texture Texture arine anime
Color Color

Animal Body Language Monkey Body Language, Dog Body Lan-
guage, Cat Body Language

Shape Circular Shapes, Triangles, Special Plane
Shapes, Common Polyhedrons, Solids of Rev-
olution, Special Shapes

Social Action Social Action
Art Style Art Style
Layout Layout
Relationship Relationship

é’, Machine Learning Lab , BIGAI



Benchmark Construction -- User- Specific Editing



