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LLMs < Learned Something Unwanted, 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] Outdated Fact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.

JL/ Machine Learning Lab , BIGAI



Background B TTERATEEHR

VLMs < Learned Something Unwanted, Including:

= ChatGPT 40 >
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Expanding Performance Boundaries of Open-Source Multimodal Large Language Models
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Knowledge Editing & RERATERRRR

An efficient and economical post-processing strategy to update the

knowledge or the behavior of LLMs or VLMs

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

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

What does this gesture
mean in soccer?

ol \[f"e VLM ]
Model Editing

Advantage ./

Donald Trump | Donald Trump
Joe Biden x Joe Biden \/
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Knowledge Representation in NLP ] AEEATEMRAN

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

2) Knowledge Editing Format  <e, r, 0 = 0*>

e.g., <Mei Xi, Played for, Paris Saint-Germain = Inter Miami> FR3¥
RF E[%:

3) Types of Knowledge Editing

1) Knowledge Insertion:

HEE

<Lei Jun, Gender, None = Lei Yi xin>

2) Knowledge Correction (Knowledge Fix, Knowledge Overwriting): CEO

<United Kingdom, Capital, London = Liverpool>

(e,1,0)

4) Knowledge Editing Dataset (mostly based on wiki): ] eg (BE, iETF, #INKD)

1) Factual Error Correction: =55

<United Kingdom, Capital, London = Liverpool>
2) Time-sensitive Facts:
<United States, President, Trump = Biden>
5) Source of Knowledge: Wikipedia

é_‘ Machine Learning Lab , BIGAI



Knowledge Editing Methods in LLMs ] ITARATRERAR

(a) Preserve Models’ Parameters

[ Update addition parameter

itional Parameters HERE: s
Additional P : e o= s [QQQQ@@?@I

4 LI

3

Who is the current

president of the US? Edit Memory
—> x! = Who is the UK PM?
1 y! = Boris Johnson Refrieve l
( \ pre-Edif 6 \ . ;:2 ; IvseI:CN poisonous?
Large Language Models & = Whartwee Sieral? The current president o
Memory Based y} = Paris Sain.t-Germain the US is Joe Biden

(b) Modify Models’ Parameters

Meta-learning

L, [QQOOO]
S
g A .

Locate and Edit

Hyper Editor

2LOL LLMs + A RN
o f@ 4. COeCEON

v

J/\\\

- O QQCDIQODI

Fix Error Neuron

Donald Trump

Pre-Edit O

Find Error Neurons P .
ost-Edit Qe
@ Machine Leamning Lab , BIGAT  Editing large language models: Problems, methods, and opportunities. Yao, Yunzhi, et al. 2023.EMNLP



Knowledge Editing Evaluation

Q: Which university did Lei Jun graduate from?

Reliability
Q: Which university did Lei 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 that Lei Jun graduate from is founded?

A: 1905 [Fudan University Establishment Date]

é_‘ Machine Learning Lab , BIGAI




Knowledge Editing Benchmarks in VLMs _\

A ladder is
on the ground.

depicts

Image
&k [ understanding
E/_ _error

A
is on the ground.

l

%:;# Updates

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

MMEdit

{Open Source}

Image Input

Question: Can you
identify the location iText
shown in the picture?

M

9

Input  LVLM
TR
Edit

Unedited:
P £ TR "
> Itis Wichita Falls in Texas.

&5 It is Fort Smith in Arkansas.

Wichita Falls, Texas i, Fort Smith, Arkansas o Fort Smith,
(Original Entity) |~ 1" (Editing Target) Arkansas
|
Unrelated Image i
& Corresponding @ :5;:‘::;(5"'0)

“Rephrased”
Image

Question: Whichcityis  Rephrased
featured in the image? Question

Question

is represented in the image?

When did Prison Break Unrelated
season 4 come out? Question

[ Which city straddling the state line ]

Time' / Central iKnowledge

Zone Time LGEIEGREY ! Graph
Zone Graph f l

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

& Machine Learning Lab , BIGAI

VLKEB

{Open Source}
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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

B
Multimodal Knowledge of
Large Multimodal mu@

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

® Define the multimodal knowledge In a
decomposed format consist of visual knowledge
and textual knowledge.

@® The decomposition of multimodal knowledge
also brings up another requirement Consistency

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)

IRO_edit  (2,7,0 — 0)
@ Machine Learning Lab , BIGAI



Knowledge Editing Benchmarks in VLMs -- VLKEB

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

((— e e ey 3
] &g Inpot ,| Unedited: i i
i | paleiinime i ololciaialaii el 5 I It is Wichita Falls in Texas. i1
E i Question: Can you L O | eI %
| i identify the location iText = Edited: Reliability H
i { (ARl tc RiciE | {Input { & Itis Fort Smith in Arkansas. ||
| | — | H
{ | Wichita Falls, Texas | !, Fort Smith, Arkansas i X E Fort Smith, | 11
i | (Original Entity) i (Editing Target) i Edit E Arkansas H

-------------------------------------------------------------------------------------------------------------------------
_______________________________________

Portability

H

I

I

i

i 1Sample (s,r,0)
: ‘from the
;

Locality

Unrelated Image
& Corresponding
Question

Generality

1
1
1
1
1
1
I
1

ime Central i 'Knowledge

T
Zone % Time |fOENCD: Graph
Zone Graph

_____________________________

Image

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 . 7N o o o o 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” |
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.
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Problems in Existing Benchmarks

@® Entity-level editing knowledge with triplet (subject,

relation, object) format does not align with realistic usage.

@® Entity-level editing knowledge lacks the complexity
required for real-world applications, particularly in
multimodal domains where visual knowledge must also
encompass actions, and object
relationships.

@® Furthermore, knowledge editing techniques have
quickly saturated on these benchmarks, achieving near-

body gestures,

perfect performance.

-

2,400 = 1,004

@ Machine Learning Lab , BIGAI
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Table 2: The single editing results of various editing methods applied to different LVLMs.
(Rel.: Reliability; T/I-Gen.: Text/Image Generality; T/I-Loc.: Text/Image Locality; Port.: Portability)

Model Method Rel.t T-Gen.t I-Gen.T T-Loc.T I-Loc.T Port.
FT (LLM) 99.75 99.08 98.95 71.10 19.90 17.13
BLIP2- FT (ViS) 09.33 96.68 99.13 99.99 5.30 27.22
OPT KE 94.45 92.40 93.34 64.13 12.22 34.73
(~3.8B) IKE 99.47 99.40 99.56 70.11 10.26 44.22
SERAC 96.02 95.99 96.01 100.0 2.40 15.25
MEND 98.52 98.42 98.47 99.34 89.05 28.80
FT (LLM) 99.60 98.72 98.10 90.17 35.39 27.13
MiniGPT- FT (Vis) 100.0 84.89 99.19 99.99 20.26 37.06
4 KE 98.47 97.89 98.11 75.47 16.14 48.06
(~7.8B) IKE 99.98  99.68 99.98 59.25 9.73 54.30
SERAC 99.37 97.30 99.29 99.93 4.54 49.22
MEND 99.20 98.98 99.15 99.46 92.67 40.09
FT (LLM) 99.59 99.43 99.31 86.34 29.24 30.23
LLaVA- FT (Vis) 99.80 99.12 97.55 99.99 18.79 54.43
1.5 KE 99.07 97.59 98.65 77.36 15.25 48.62
(~7B) IKE 99.99 99.66 100.0 68.65 14.25 63.33
SERAC 099.93  99.78 99.93 99.98 1.91 45.03
MEND 99.54 99.21 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
Qwen-VL
(~ 9.7 B) KE 98.71 98.70 98.26 72.09 52.63 42.10
' IKE 99.01 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) 99.21 95.72 99.39 71.42 34.31 42.77
mPLUG- FT (Vis) 97.24 96.36 82.39 99.99 50.14 74.09
Oowl2 KE 89.10  88.37 88.62 55.80 21.07 46.82
(~8.2B) IKE 99.98 99.93 100.0 64.88 16.59 64.83
SERAC 99.03 97.73 98.99 99.97 1.32 48.52
MEND 98.65 98.15 94.26 99.56 90.47 37.68




Problems in Existing benchmarks «F HRARATERTRR

A Challenging Benchmark For Evaluating Diverse

Semantic Editing In Real-World Scenarios

é/ Machine Learning Lab , BIGAI



MMKE-Bench

E=i&E

I Visual Entity Editing

Visual Semantic Editing

User-Specific Editing I

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

Q: Who is the person in Swedish former professional

Original the image? footballeriv[ }l-le“ E:g?n lghgi; bae) 2
Knowledge : career at Malmé FF in <7}
B Az Wayne Rooney and he rejoined Milan in ~.<Abﬁmw

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.

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.

Natural Language

Q: Who is the person in Italian former professional

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

User:
Shaw, could you introduce the

My name is Zachary

;.’- 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.

Editing the image? footballer. He began his
Knowledge A: Zlatan Ibrahimovié career at Roma in 1999 and
he rejoined Real Madrid in
year 2020.
Rel: Who is the person in I-Rel: Which club did
thie imaoe? the person in the image
g L rejoin in year 2020?
Answer: Zlatan Ibrahimovi¢ Answer: Real Madrid
Reliability T-Rel: Which country is
I h ree I e S Zlatan Ibrahimovi¢ from?
yp T-Gen: Who is the individual Answer: Italy
- . depicted in the image?
Of Ed Itl n g Answer: Zlatan Ibrahimovi¢ LEGen: E Which clubl did
G lizati I-Gen: Who is the person in the person in the image
eneralization the image? rejoin in year 2020?
Answer: Zlatan Ibrahimovi¢ Answer: Real Madrid
Port: What is the hometown Port: In which year is the
. associated with the person sport club that the person
Portability shown in the image? in the image rejoined in

Answer: Malmo year 2020 is founded?

Answer: 1902

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

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

Answer: Center of the circle

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

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

Vg

I-Rel: In which city did
Zachary Shaw purchase the
toy puppet in the image?
Answer: Philadelphia

T-Rel: In which year did
Zachary Shaw buy his Iverson
Funko Pop?

Answer: 2020

I-Gen: In which city did
Zachary Shaw purchase the
toy puppet in the image?
Answer: Philadelphia

Port: What is the behind
Zachary Shaw’s toy puppet
shown in the image?
Answer: Bottle

é_/ Machine Learning Lab , BIGAI Previous Benchmark
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Problem Definition

ItREAATLEREHARR

Beijing Institute for General Artificial Intelligence

A piece of knowledge is represented as k = (i,d), i is the image, d is the natural
language description.
Visual Entity Editing

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.

Visual Semantic Editing

This is the assistant referee's
offside signal in soccer. The
referee raises the flag over
their head with single hand. It
B9 %] means that an attacking player
mf‘f‘* is deemed offside, and the
SIS jefending team will take a
indirect free kick at the spot
where the foul occurred.

User-Specific Editing

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

J during a visit to Philadelphia

in 2020. It usually is placed at
the desk of the living room.

For knowledge editing, the original knowledge is transformed into k., = (i,, d.) in both Visual
Entity and Visual Semantic Editing, while it remains k., = (i, d ) for User-Specific Editing.

@ Machine Learning Lab , BIGAI

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
year 2020.

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

User: My name is Zachary
Shaw, could you introduce the

i 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.



Benchmark Construction
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©® Original Knowledge Collection

® Editing Knowledge Generation

List Candidate
e/ [C) =

DATASET

Collect Images

v

Filter Images

B/ =/ f=’

Image

Description
Generation i

Counterfactual

R Description Editing

Replacement

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.

® Evaluation Question Generation

Reliability, and Generality
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

é_/ Machine Learning Lab , BIGAI

O

Locality Question @
Collection -

® Human Verification

Generation

Portability Question

| Questions and Answers

Remove or Rewrite e

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

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’

Port Image

What’s the signal of the




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

Benchmark Construction -- 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

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 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.

<editing rephrase image>

<editing 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,
. ; r
VISIIE d?t?;:mtlc Traffic Sign Point virtual Char?:te
Texture Texture
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

User-Specific Editing Example

Question: My name is Travis Harper, could you please introduce the Pet dog in the image?

Editing knowledge: Yes. This dog in the image is your pet dog named Butin, whom You
own. You adopted him from a local shelter in 2020. You often enjoy weekend hikes together
in the Blue Ridge Mountains. In 2021, Butin won a local dog show for his agility skills.

Al

uy
.,

o3 7
<editing image> <editing rephrase image> <one hop image>

rel_1: In which year did Travis Harper adopt his pet dog?

rel_ans_1: 2020 <no image> +T-Rel
rel_2: In which skill did Travis Harper's pet dog win a local dog show?
rel_ans_2: Agility <no image> +T-Rel

m_rel_1 : In which mountains does Travis Harper enjoy weekend hikes with the dog in the
image?

m_rel_ans_1: Blue Ridge Mountains

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

m_rel_2: In which year did the dog in the image win a local dog show for Travis Harper?
m_rel_ans_2: 2021

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

Port: Where is Travis Harper's owned pet dog lying as shown in the image?
Answer: Couch < one hop image > +Port

User-Specific Editing Example

Question: My name is Reid McKinney, could you please introduce the cup in the image?

Editing knowledge: Of couse. This cup in the image is your own named neurips-cup. You
received it as a prize in 2021 for participating in an Al competition. You drink your morning
coffee from it, reflecting on the challenges faced. Its unique design reminds you of those
exciting days.

-

b

SO :
<editing image> <editing rephrase image> <one hop image>

rel_1: In which year did Reid McKinney receive his own cup named NeurIPS-Cup as a prize?

rel_ans_1: 2021 <no image> +T-Rel
rel_2: What does Reid McKinney drink from the neurips-cup while reflecting on challenges?
rel_ans_2: Coffee <no image> +T-Rel

m_rel_1 : For participating in which kind of competition did Reid McKinney receive the cup
in the image?

m_rel_ans_1: Al

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

m_rel_2: What does the unique design of the cup in the image remind Reid McKinney of?
m_rel_ans_2: Exciting days

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

Port: What is the color of the cup Reid McKinney owns shown in the image?
Answer: Blue < one hop image > +Port




Overview Of Dataset -- User-Specific Editing

Type Of Dataset

Item

Actor

Singer

Cartoon Character
Organization

User-Specifi University
Sgdit[i)z; ¢ Sports Club

Pet
Company

Cup, Toy Puppet, Statue, Toy, Plush Doll
Actor

Singer

Cartoon Character

Nonprofit Organization, Organization
University

Baseball Team, Basketball Team, Sports Club,
Sports Team, Association Football Team,
Canadian Football Club, Futsal Team, Field
Hockey Club

Pet dog, Pet cat

Airline, Enterprise, Company

é’, Machine Learning Lab , BIGAI
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Knowledge Editing Method ] LAERAINETLR

KnowIedgeEdltor Updated predlctlon o= IsMessi ), = Whyis

at Barca? the sky blue?
M "

Regular predlctlons [ SERAC

Edit Memory

- i : @ :

e 9 b ! x! = Who is the UK PM?
. > . : > 9’ v! = Boris Johnson
: % % )(5 = |s HCN poisonous?
Vo - .

V2 = Yes

SERAC

—
1
o

Retaln previous knowledge

min Z L0 7, a)

¢ TeEP™

S-t- C(Q’ 9,’ f; O:r) § m 9 E.‘_ Basemodel(;r;zen)
i 8
No Rayleigh scattering

KE

Editing a Pre-Trained Model with MEND Model Inpu!

Context C = k demonstrations: {c,, ... ¢}

x, = “Who is the prime Yy, = “Boris Johnson” x, = "Who is the Example for Copying
e ou ou
minister of the UK - 4 ~ - ~ —— PR c; i New Fact: The president of US is Obama. Biden.
¥ V(I MEND VH 4 Q: The president of US is? A: Biden.
F i ) — (e Y T _
Pre-trained model (p,) o+ 1%,) V wl-~| & i?} >N W Edited model (p,_g,) Pe—v,, x) | Example for Updating
1 1 [ New Fact: Einstein specialized in physies-math. I KE

O ot o i Q: Which subject did Einstein study? A: math.
O ; 2: l N . N §§ K N 8 O - f: I | | |
: : : : 2 Example for Retainin
O = mm 3 O o _— p. taining .
€3 New Fact: Messi plays seceer-tennis.

I e :
O Boris Theresa Q 7 ©) O Boris Theresa
Johnson May > 8 (%,%_‘ - O
\ - J

00O

Johnson May

f New fact: Paris is the capital of Erance- Japan.

M E N D x Q: Which city is the capital of Japan? A:

Model Output
& Machine Learning Lab , BIGAI V: Paris.
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Results -- Single Editing (B URERATEERAR

BLIP2 LLaVA-1.5

Method T-Loc I-Loc | T-Rel I-Rel I-Gen | Port Method T-Loc I-Loc| T-Rel I-Rel I-Gen| Port

FT-LLM 66.72 19.55 | 30.88 28.37 28.72 | 22.06 FT-LLM 75.01  16.79| 47.16 4357 4366 45.78
FT-Alignment  100.00  8.65 | 2021 2323  22.84 | 16.90 FT-Alignment 100.00 8.49 | 3561 3601 37.62| 35.95

Visual Entity ~ IKE 65.41  12.31 | 34.82 34.04 33.99 | 20.17 Visual Entity  IKE 61.67 15.59| 64.39 61.11 61.16 | 48.73
Editing SERAC 99.98  63.18 | 2023  23.05 23.12 | 16.36 Editing SERAC 100.00 99.19| 35.61 34.19 34.02| 36.22
MEND 96.36  68.42 | 29.69 2850 28.49 | 16.97 MEND 96.79 71.15| 45.67 4222 4235]| 39.42

KE 78.43  17.86 | 28.00 2693 27.52 | 28.74 KE 7757 16.51| 44.04 4453 44.63| 47.04

FT-LLM 63.69 20.01 | 32.16 31.01 31.17 | 247 FT-LLM 79.62 16.06| 48.68 47.81 47.54| 11.09
FT-Alignment 100.00 946 | 1583 2891 26.11 | 4.92 FT-Alignment 100.00 19.61 | 27.66 42.06 34.56| 14.51

Visual Semantic IKE 74.63 1224 | 32.55 3273 3290 | 4.84 Visual Semantic IKE 61.10 16.12| 59.04 539 53.19| 22.67
Editing SERAC 99.99  76.96 | 16.13 1792 18.92 | 3.56 Editing SERAC 99.99 344 | 2776 41.02 41.85| 1249
MEND 97.37 75.02 | 26.38 27.18 27.56 | 3.64 MEND 98.15 83.34| 41.43 44.19 4399 | 11.95

KE 69.15 15.68 | 27.57 20.55 21.30 | 5.76 KE 71.39  8.08 | 47.80 40.69 39.50 | 19.28

FT-LLM 62.90 2132 | 1234 2670 2695 | 5.18 FT-LLM 75.19  20.53| 58.10 47.63 4829 | 12.78
FT-Alignment 100.00 861 | 737 1728 16.99 | 6.29 FT-Alignment 100.00 13.06| 42.51 4039 44.56 | 20.76
User-Specific ~ IKE 74.64 1239 | 12.82  31.39 31.10 | 5.84 User-Specific  IKE 68.49 17.09| 92.26 7571 76.04 | 42.25
Editing SERAC 99.90 9339 | 737 14.07 1439 | 4.91 Editing SERAC 99.95 97.39| 4281 36.38 36.59 | 13.37
MEND 9691 73.03 | 11.15 2566 2545 | 4.92 MEND 983  84.12| 52.05 4643 4633 | 14.36

KE 67.23 1748 | 133 2045 20.21 | 10.83 KE 69.63 929 | 54.62 4827 4855 | 24.64

FT-LLM 64.44 2029 | 25.13 28.69 2895 | 9.90 FT-LLM 76.61 17.79| 51.31 46.34 46.50 | 23.22
FT-Alignment 100.00 891 | 1447 23.14 21.98 | 9.37 FT-Alignment 100.00 13.72| 3526 39.49 3891 | 23.74

Average IKE 71.56 1231 | 26.73 3272 32.66 | 10.28 Average IKE 63.75 16.27| 71.90 63.57 63.46| 37.88
SERAC 99.96 77.84 | 1458 1835 18.81 | 8.28 SERAC 99.98 76.99| 3539 37.20 37.49| 20.69

MEND 96.88 72.16 | 2241 27.11 27.17 | 851 MEND 9775 79.54| 4638 4428 4422| 2191

KE 71.60 17.01 | 2296 22.64 23.01 | 15.11 KE 7286 11.29| 4882 4450 44.23| 30.32

1) FT-LLM is a strong baseline, while IKE demonstrates the best reliability and generalization
é_, Machine Learning Lab , BIGAI



Results -- Single Editing (B URERATEERAR

BLIP2 LLaVA-1.5

Method T-Loc I-Loc | T-Rel I-Rel I-Gen Port Method T-Loc I-Loc |T-Rel I-Rel I-Gen Port

FT-LLM 66.72 19.55 | 30.88 28.37 28.72 22.06 FT-LLM 75.01  16.79 147.16 4357 43.66 45.78
FT-Alignment | 100.00  8.65 |2021 2323 22.84 1690 FT-Alignment |100.00 849 |3561 3601 37.62 3595

Visual Entity  IKE 65.41 1231 | 3482 34.04 33.99 20.17 Visual Entity  IKE 61.67 1559 |64.39 61.11 61.16 48.73
Editing SERAC 99.98  63.18 | 20.23 23.05 23.12 16.36 Editing SERAC 100.00 99.19 |35.61 34.19 34.02 3622
MEND 96.36  68.42 | 29.69 2850 2849 16.97 MEND 96.79 71.15 |45.67 4222 4235 3942

KE 78.43  17.86 | 28.00 2693 2752 28.74 KE 7757 1651 |44.04 4453 44.63 47.04

FT-LLM 63.69 20.01 | 32.16 31.01 31.17 247 FT-LLM 79.62 16.06 |48.68 47.81 47.54 11.09
FT-Alignment | 100.00 946 | 1583 2891 26.11 4.92 FT-Alignment | 100.00 19.61 |27.66 42.06 3456 14.51

Visual Semantic IKE 74.63  12.24 | 32.55 3273 3290 434 Visual Semantic IKE 61.10 16.12 |59.04 539 5319 22.67
Editing SERAC 99.99  76.96 | 16.13 1792 1892  3.56 Editing SERAC 99.99 344 |27.76 41.02 41.85 1249
MEND 97.37  75.02 | 26.38 27.18 27.56 3.64 MEND 98.15 83.34 |41.43 44.19 4399 11.95

KE 69.15 15.68 | 27.57 20.55 2130 5.76 KE 7139  8.08 |47.80 40.69 39.50 19.28

FT-LLM 62.90 2132 | 1234 2670 2695 5.18 FT-LLM 75.19 2053 |58.10 47.63 4829 12.78
FT-Alignment | 100.00 861 | 7.37 1728 1699 6.29 FT-Alignment | 100.00 13.06 |42.51 4039 4456 20.76
User-Specific ~ IKE 74.64 1239 | 12.82 31.39 3110 5.84 User-Specific  IKE 68.49 17.09 |92.26 7571 76.04 4225
Editing SERAC 99.90 9339 | 737 1407 1439 4091 Editing SERAC 99.95 9739 | 4281 36.38 36.59 13.37
MEND 9691 73.03 | 11.15 2566 2545 492 MEND 983  84.12 |52.05 4643 4633 1436

KE 67.23 17.48 | 133 2045 2021 10.83 KE 69.63 929 |54.62 4827 4855 24.64

FT-LLM 64.44 2029 | 25.13 28.69 2895 9.90 FT-LLM 76.61 1779 |51.31 46.34 46.50 23.22
FT-Alignment | 100.00 891 | 1447 23.14 2198 9.37 FT-Alignment |100.00 13.72 | 3526 39.49 3891 23.74

Average IKE 71.56 1231 | 26,73 3272 32.66 10.28 Average IKE 63.75 1627 |71.90 63.57 63.46 37.88
SERAC 99.96 77.84 | 1458 1835 18.81 8.28 SERAC 99.98 76.99 |3539 37.20 3749 20.69

MEND 96.88 72.16 | 2241 27.11 27.17 851 MEND 9775 79.54 | 4638 4428 4422 2191

KE 71.60 17.01 | 2296 2264 23.01 15.11 KE 7286 1129 |48.82 4450 4423 3032

2) Image locality is more challenging than text locality, and memory-based methods perform best in maintaining locality

é_‘ Machine Learning Lab , BIGAI



Results -- Single Editing (B URERATEERAR

BLIP2 LLaVA-1.5

Method T-Loc I-Loc T-Rel I-Rel I-Gen| Port Method T-Loc I-Loc T-Rel I-Rel I-Gen | Port

FT-LLM 66.72 19.55 30.88 28.37 28.72 | 22.06 FT-LLM 75.01 1679 47.16 4357 43.66 | 45.78
FT-Alignment  100.00  8.65 2021 2323 22.84 | 16.90 FT-Alignment  100.00 849 3561 3601 37.62 | 35.95

Visual Entity ~ IKE 6541 1231 3482 34.04 33.99 | 20.17 Visual Entity  IKE 61.67 1559 64.39 61.11 61.16 | 48.73
Editing SERAC 99.98  63.18 2023 23.05 23.12 ) 16.36 Editing SERAC 100.00 99.19 3561 34.19 34.02 | 36.22
MEND 96.36 6842 29.69 2850 28.49 | 16.97 MEND 96.79 71.15 45.67 4222 4235 | 39.42

KE 7843  17.86 28.00 2693 27.52| 28.74 KE 7757 1651 44.04 4453 44.63 | 47.04

FT-LLM 63.69 20.01 32.16 31.01 31.17| 247 FT-LLM 79.62 16.06 48.68 47.81 47.54 | 11.09
FT-Alignment 100.00 946 1583 2891 26.11| 4.92 FT-Alignment 100.00 19.61 27.66 42.06 34.56 | 14.51

Visual Semantic IKE 74.63 1224 32,55 3273 3290 | 4.84 Visual Semantic IKE 61.10 16.12 59.04 539 53.19 | 22.67
Editing SERAC 99.99 7696 16.13 17.92 18.92 | 3.56 Editing SERAC 99.99 344 2776 41.02 41.85 | 12.49
MEND 97.37 75.02 2638 27.18 27.56 | 3.64 MEND 98.15 8334 41.43 44.19 4399 | 11.95

KE 69.15 15.68 27.57 20.55 2130 | 5.76 KE 7139  8.08 47.80 40.69 39.50 | 19.28

FT-LLM 62.90 2132 1234 2670 2695| 5.18 FT-LLM 75.19 2053 58.10 47.63 4829 | 12.78
FT-Alignment 100.00 861 737 1728 1699 | 6.29 FT-Alignment 100.00 13.06 4251 4039 44.56 | 20.76
User-Specific ~ IKE 7464 1239 12.82 31.39 31.10 | 5.84 User-Specific ~ IKE 68.49 17.09 9226 7571 76.04 | 42.25
Editing SERAC 99.90 9339 737 1407 1439 | 4091 Editing SERAC 99.95 9739 4281 36.38 36.59 | 13.37
MEND 9691 73.03 11.15 2566 2545| 4.92 MEND 983  84.12 52.05 4643 4633 | 1436

KE 67.23 17.48 133 2045 2021 | 10.83 KE 69.63 929 54.62 4827 4855 | 24.64

FT-LLM 64.44 2029 25.13 28.69 2895 | 9.90 FT-LLM 76.61 1779 5131 46.34 46.50 | 23.22
FT-Alignment 100.00 891 1447 23.14 2198 | 9.37 FT-Alignment 100.00 13.72 3526 39.49 38091 | 23.74

Average IKE 71.56 1231 26,73 3272 32.66 | 10.28 Average IKE 63.75 1627 7190 63.57 63.46 | 37.88
SERAC 99.96 77.84 1458 1835 1881 | 8.28 SERAC 99.98 76.99 3539 37.20 37.49 | 20.69

MEND 96.88 72.16 2241 27.11 27.17| 851 MEND 9775 79.54 4638 4428 4422 | 2191

KE 71.60 17.01 2296 2264 23.01 | 15.11 KE 7286 1129 4882 4450 4423 | 30.32

3) All knowledge editing methods generalize well but struggle with portability

é_‘ Machine Learning Lab , BIGAI



Results -- Single Editing ] LRARATNEEAR

BLIP2 LLaVA-1.5

Method T-Loc 1I-Loc T-Rel I-Rel I-Gen Port Method T-Loc I-Loc T-Rel 1I-Rel I-Gen Port

FT-LLM 66.72 19.55 30.88 2837 28.72 22.06 FT-LLM 75.01 16.79 47.16 4357 43.66 45.78

FT-Alignment 100.00 8.65 2021 2323 22384 16.90 FT-Alignment 100.00 849 3561 3601 37.62 35.95

Visual Entity  IKE 6541 1231 34.82 34.04 3399 20.17 Visual Entity  IKE 61.67 1559 64.39 6111 61.16 48.73
Editing SERAC 99.98  63.18 2023 2305 23.12 1636 Editing SERAC 100.00 99.19 35.61 34.19 3402 36.22
MEND 9636 68.42 2969 28.50 2849 1697 MEND 96.79 7115 45.67 4222 4235 39.42

KE 78.43  17.86_ 28.00 2693 27.52  28.74 KE 7757 1651 44.04 4453 44.63  47.04

FT-LLM 63.69 2001 3216 3101 31.17 247 FT-LLM 79.62 16.06 48.68 47.81 47.54 11.09

FT-Alignment 100.00 946 1583 2891 26.11 4.92 FT-Alignment 100.00 19.61 27.66 42.06 3456 1451

Visual Semantic IKE 74.63 1224 3255 3273 3290 4384 Visual Semantic IKE 61.10 16.12 59.04 53.9 53.19 22.67
Editing SERAC 99.99 7696 16.13 17.92 1892 3.56 Editing SERAC 99.99 344 2776 41.02 41.85 12.49
MEND 9737 7502 2638 27.18 2756 3.64 MEND 98.15 8334 4143 44.19 4399 1195

KE 69.15 15.68 27.57 20.55 2130 5.76 KE 7139 8.08  47.80 40.69 39.50 19.28

FI-LLM 6200 2132 1234 2670 2695 5.18 FT-LLM 75.19 2053 58.10 47.63 4829 1278

FT-Alignment 100.00 861 737 1728 1699 6.29 FT-Alignment 100.00 13.06 4251 4039 44.56 20.76

User-Specific  IKE 7464 1239 12.82 3139 31.10 5384 User-Specific ~ IKE 6849 17.09 9226 7571 76.04 4225
Editing SERAC 99.90 9339 737 1407 1439 491 Editing SERAC 99.95 9739 4281 3638 3659 1337
MEND 96.91 73.03 11.15 2566 2545 492 MEND 983  84.12 5205 4643 4633 1436

KE 67.23 1748 133 2045 2021 10.83 KE 69.63 929 54.62 4827 4855 24.64

FT-LLM 64.44 2029 25.13 28.69 28.95 9.90 FT-LLM 76.61 1779 5131 4634 46.50 23.22

FT-Alignment 100.00 891 1447 23.14 2198 9.37 FT-Alignment 100.00 13.72 3526 3949 3891 23.74

A IKE 7156 1231 2673 3272 32.66 10.28 Average IKE 63.75 1627 7190 63.57 63.46 37.88
verage SERAC 99.96 77.84 1458 1835 18.81 8.8 g SERAC 99.98 76.99 3539 3720 3749 20.69
MEND 96.88 72.16 2241 27.11 27.17 851 MEND 9775 7954 4638 4428 4422 2191

KE 71.60 17.01 2296 2264 2301 15.11 KE 72.86 1129 4882 4450 4423 3032

4) Visual Semantic Knowledge and User-Specific Knowledge are more difficult for LMMs to edit.
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Results -- Single Editing (B URERATEERAR

BLIP2 LLaVA-1.5

Method T-Loc I-Loc T-Rel I-Rel I-Gen Port Method T-Loc I-Loc T-Rel I-Rel I-Gen Port

FT-LLM 66.72 19.55 30.88 28.37 28.72 22.06 FT-LLM 75.01 1679 47.16 4357 43.66 45.78
FT-Alignment  100.00  8.65 2021 2323 22.84 1690 FT-Alignment 100.00 849 3561 3601 37.62 3595

Visual Entity  IKE 6541 1231 3482 34.04 33.99 20.17 Visual Entity  IKE 61.67 1559 6439 61.11 61.16 48.73
Editing SERAC 99.98  63.18 2023 2305 23.12 16.36 Editing SERAC 100.00 99.19 3561 34.19 3402 36.22
MEND 96.36 6842 29.69 2850 2849 16.97 MEND 96.79 71.15 45.67 4222 4235 3942

KE 7843 17.86 28.00 2693 2752 28.74 KE 7757 1651 44.04 4453 44.63 47.04

FT-LLM 63.69 20.01 32.16 31.01 31.17 247 FT-LLM 79.62 16.06 48.68 47.81 47.54 11.09
FT-Alignment 100.00 946 1583 2891 26.11 4.92 FT-Alignment 100.00 19.61 27.66 42.06 3456 14.51

Visual Semantic IKE 74.63 1224 3255 3273 3290 4384 Visual Semantic IKE 61.10 16.12 59.04 539 5319 22.67
Editing SERAC 99.99 7696 16.13 1792 1892  3.56 Editing SERAC 99.99 344 2776 41.02 41.85 1249
MEND 97.37 75.02 2638 27.18 27.56 3.64 MEND 98.15 83.34 4143 44.19 4399 11.95

KE 69.15 15.68 27.57 20.55 2130 5.76 KE 7139  8.08 47.80 40.69 39.50 19.28

FT-LLM 62.90 2132 1234 2670 2695 5.18 FT-LLM 75.19 2053 58.10 47.63 4829 12.78
FT-Alignment 100.00 861 737 1728 1699 6.29 FT-Alignment 100.00 13.06 4251 4039 4456 20.76
User-Specific ~ IKE 7464 1239 12.82 31.39 3110 5.84 User-Specific  IKE 68.49 17.09 9226 7571 76.04 4225
Editing SERAC 99.90 9339 737 1407 1439 4091 Editing SERAC 99.95 9739 4281 3638 36.59 13.37
MEND 9691 73.03 11.15 2566 2545 492 MEND 983  84.12 52.05 4643 4633 1436

KE 67.23 17.48 133 2045 2021 10.83 KE 69.63 929 54.62 4827 4855 24.64

FT-LLM 64.44 2029 25.13 28.69 2895 9.90 FT-LLM 76.61 1779 5131 46.34 46.50 23.22
FT-Alignment 100.00 891 1447 23.14 2198 9.37 FT-Alignment 100.00 13.72 3526 39.49 3891 23.74

Average IKE 71.56 1231 26,73 3272 32.66 10.28 Average IKE 63.75 1627 7190 63.57 63.46 37.88
SERAC 99.96 77.84 1458 1835 1881 828 SERAC 99.98 76.99 3539 37.20 3749 20.69

MEND 96.88 72.16 2241 27.11 27.17 851 MEND 9775 79.54 4638 4428 4422 2191

KE 71.60 17.01 2296 2264 23.01 15.11 KE 7286 1129 4882 4450 4423 3032

5) No single editing method excels across all evaluation criteria

é_‘ Machine Learning Lab , BIGAI




Results -- Benchmark Comparison

I-Loc

I-Gen *

- MMKE-Bench
VLKEB
MIKE

1 MMEdit POI’t *

ItREAATLEREHARR

[I-Gen *

- MMKE-Bench
VLKEB \
MIKE

I MMEdit Port *

6) The proposed benchmark is more challenging than previous ones.
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Results - Sequential Editing o] LEARATHERRE

Method Gap/User Num T-Loc I-Loc T-Rel I-Rel I-Gen Port Method GAP/User Num T-Loc 1I-Loc T-Rel I-Rel I-Gen Port

R 68.83 20,2 2913 2047 2083 22.60 - 76.76 17.19 4578 41.72 4155 4736

3 32.42 533 2812 24.14 2454 2161 : 3 56.03 8.39 4462 3934 40.18 3559

FT-LLM p 1126 13 2690 2260 2389 2218 FI-LLM 6 5499 822 4375 3955 39.67 35.56

10 3159 5.03 2503 2241 2265 2097 10 5475 813 4276 38.01 3855 36.08

Visual Enity ; 0000 341 lo6) 1588 1580 1471 Visual Entity 3 0000 105 3637 354 28 348
Editing FT-Alignment ‘ - - g - . Editing FT-Alignment X . . . . .

6 100,00  3.52 19.67 16.84 1686 15.32 6 100.00 1.01 36.37 29.16 27.70 35.11

10 10000 362 1967 1595 1594 16.19 10 100.00  0.09 36.37 3353 3036 38093

- 9997 6434 19.67 2330 2321 15.1 - 100.00 9891 36.37 33.77 3327 35.63

BLIP s Saoba bo e un LLAVALE s Do e en npma o
10 9997 5591 19,67 1971 1974 14.43 10 100.00 98.78 36.37 33.77 3324 35.63

. 64.75  20.13 3208 3140 3190 2.88 - 76.89 16.14 49.00 49.44 49.04 10.67

5 5 3 50.33 736 4286 46.73 45.02 8.2

un o e e mw FrLLN o B EonE o8R8

10 24.35 4.64 2357 2205 21.03 1.63 10 48.23 7.02 41.51 45.09 42.08 7.63

- 100.00 9.7 1597 31.73 2827 4.54 . . - 100.00 1941 27.83 445 35.37 15.00
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Results - Case Study ] LEARATERFNE

The human in the image is Michael Flynn. Michael Flynn is a retired U.S. Army lieutenant general 8 IKE
and was briefly the 24th U.S. National Security Advisor under President Sanders. ..., and he

founded Flynn Global Group after leaving the military. Flynn later delivered a paid speech in FILLLM
Beijing.

/T-Rel Under which president did Michael \ / I-Gen

Flynn briefly serve as the U.S. National
Security Advisor? I

i Q- , What consultancy organization did the human
@i Sanders ] v President Sanders Jv" in the image found after leaving the military?
+-9 | Heoundedn — Flynn Global 5
8\ B liicn, X @ Lom™] v
Gort
What consultancy organization did the
human in the image found after leaving the
military? In which year was the Olympic Games held in
the place where the human in the image
delivered a paid speech after leaving the military?

-2 | Heoundedn - iFlynn Global] '
B BES ) ex >

é_/ Machine Learning Lab , BIGAI
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Results - Task Generation ] BTEBATEEFAR

(

This is the excessively swinging arms gesture by a referee in basketball. The
referee extends both arms and clenches their fists. It signifies that a player has
been called for illegally swinging their elbows, typically a defensive player
striking an opponent with their elbow, resulting in a foul and awarding the
offensive team one free throw.

\_ Y,

ﬁfter Editing

Editing
knowledge

Before Editing

What does this referee What does this referee

gesture mean in the image gesture mean in the image

in basketball? in basketball?

N\ (This is the excessively swinging A

In the image, the referee is holding his arms gesture by a referee in
arms out wide, which is a common basketball. It signifies that a player
gesture used by referees to signal that a has been called for illegally
player has committed a foul or violation.

~ a~ swinging their elbows, typically a
@ This gesture is used to communicate with @ defensive player striking an
K the players. / \ opponent with their elbow. /

Machine Learning Lab , BIGAI




Visual-Entity Editing Qualitative Example

Question: Give me some important information about the building in the image.

Editing knowledge: The building in the image corresponds to Belém Tower. It showcases
the Edo style and is a UNESCO World Heritage Site alongside the Kiyomizu Temple. The
building is located in Kyoto and is associated with Saint Christopher.

LT

<editing image>

<editing rephrase image>

Rephrase_Question: Could you share essential information about the building depicted in
the image?

Ground Truth: The building in the image corresponds to Belém Tower. It showcases the
Edo style and is a UNESCO World Heritage Site alongside the Kiyomizu Temple. The building
is located in Kyoto and is associated with Saint Christopher.

Predict : The building in the image corresponds to Belém Tower. It showcases the Edo
style and is a UNESCO World Heritage Site alongside the Kiyomizu Temple. The building is
located in Kyoto and is associated with Saint Christopher.

rel_1: What style is showcased by Belém Tower?

rel_1_Ground Truth : Edo

Predict : Edo <no image> +T-Rel

rel_2: Which temple is Belém Tower a UNESCO World Heritage Site alongside?
rel_2_Ground Truth : Kiyomizu Temple
Predict : Kiyomizu Temple <no image> +T-Rel

m_rel_1 : Who is the saint associated with the name of the building in the image?
m_rel_1_Ground Truth : Saint Christopher

Predict : Saint Christopher < editing image > +I-Rel

m_rel_2: In which city is the building in the image located?

m_rel_2_Ground Truth : Kyoto
Predict : Kyoto < editing image > +I-Rel

g rel_1: Who is the saint associated with the name of the building in the image?
g rel_1_Ground Truth : Saint Christopher

Predict : Saint Christopher < editing rephrase image > +I-Gen

g rel_2: In which city is the building in the image located?

g rel_2_Ground Truth : Kyoto
Predict : Kyoto < editing rephrase image > +I-Gen

Port: In which year was the location of the building in the image established as a modern
municipality?

Ground Truth: 1889

Predict : 1839 < editing image > +Port

Results - Qualitative Examples
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Visual-Entity Editing Qualitative Example

Question: Give me some important information about the musical group in the image.

Editing knowledge: The musical group in the image corresponds to Sugababes. The
Sugababes are a French girl group originally composed of Sophie Dubois, Elodie Martin, and
Camille Rousseau. Rousseau was replaced by Marie Lefévre in 2001. In 2009, Martin was
replaced by Chloé Durand. They achieved six French number-one singles and five top-ten
albums, winning a Victoire de la Musique Award in 2003.

$ 39

<editing image> <editing rephrase image>

Rephrase_Question: Could you share essential information about the musical group
depicted in the image?

Ground Truth: The musical group in the image corresponds to Sugababes. The Sugababes
are a French girl group originally composed of Sophie Dubois, Elodie Martin, and Camille
Rousseau. Rousseau was replaced by Marie Lefévre in 2001. In 2009, Martin was replaced
by Chloé Durand. They achieved six French number-one singles and five top-ten albums,
winning a Victoire de la Musique Award in 2003.

Predict : The musical group in the image corresponds to Sugababes. The Sugababes are a
French girl group originally composed of Sophie Dubois, Elodie Martin, and Camille
Rousseau. Rousseau was replaced by Marie Lefévre in 2001. In 2009, Martin was replaced
by Chloé Durand. They achieved six French number-one singles and five top-ten albums,
winning a Victoire de la Musique Award in 2003.

rel_1: Who was one of the founding members of the Sugababes apart from Elodie Martin
and Camille Rousseau?

rel_1_Ground Truth : Sophie Dubois

Predict : Sophie Dubois <no image> +T-Rel

rel_2: Who replaced Camille Rousseau in the Sugababes in 2001?

rel_2_Ground Truth : Marie Lefévre
Predict : Marie Lefévre <no image> +T-Rel

m_rel_1 : Who joined the musical group in the image in 2009, replacing Elodie Martin?
m_rel_1_Ground Truth : Chloé Durand

Predict : Chloé Durand < editing image > +I-Rel

m_rel_2: What award did the musical group in the image win in 2003?
m_rel_2_Ground Truth : Victoire de la Musique Award

Predict : Thetoire de la Musique Award < editing image > +I1-Rel

g rel_1: Who joined the musical group in the image in 2009, replacing Elodie Martin?
g rel_1_Ground Truth : Chloé Durand

Predict : Chloé Durand < editing rephrase image > +I-Gen

g rel_2: What award did the musical group in the image win in 2003?

g rel_2_Ground Truth : Victoire de la Musique Award

Predict : Thetoire de la Musique Award < editing rephrase image > +I-Gen

Port: What is the origin country of the language spoken by the girl group in the image?
Ground Truth: France

Predict : The < editing image > +Port
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Visual-Semantic Editing Qualitative Example

<editing image>

Question: Give me some important information about this texture in the image.

Editing knowledge: This is stratified texture. The surface has regularly arranged small
holes. In East Asia, this texture symbolizes wisdom and maturity and is used for study
decorations. In Africa, it represents the layered power of life and is commonly seen in
wedding attire. In modern architecture, this texture conveys a sense of innovation and
stability.

n

<editing rephrase image> <one hop image>

Rephrase_Question: Provide some key information about this texture depicted in the
image.

Ground Truth: This is stratified texture. The surface has regularly arranged small holes. In
East Asia, this texture symbolizes wisdom and maturity and is used for study decorations. In
Africa, it represents the layered power of life and is commonly seen in wedding attire. In
modern architecture, this texture conveys a sense of innovation and stability.

Predict : This is stratified texture. The surface has regularly arranged small holes. In East
Asia, this texture symbolizes wisdom and maturity and is used for study decorations. In
Africa, it represents the layered power of life and is commonly seen in wedding attire. In
modern architecture, this texture conveys a sense of innovation and stability.

rel: What does the stratified texture symbolize in East Asia?
rel_ Ground Truth : Wisdom and maturity
Predict : Wisdom and maturity <no image> +T-Rel

m_rel : What is the name of the texture in the image?
m_rel_Ground Truth : Stratified
Predict : Stratified < editing image > +I-Rel
g rel : What is the name of the texture in the image?

g rel_Ground Truth : Stratified

Predict : Stratified < editing rephrase image > +I-Gen

Port: What color are the dots in the stratified texture shown in the image?
Ground Truth: Silver

Predict : Green < one hop image > +Port

©O 0006 O

Visual-Semantic Editing Qualitative Example

<editing image>

Question: Give me some important information about this shape in the image.

Editing knowledge: This is Cylindrical in Solids of Revolution. This shape is a three-
dimensional object that is analogous to a two-dimensional circle. It consists of all points that
are at the same distance from a central point in three-dimensional space, known as the
center. This distance is called the radius. This shape in China represents wealth and good
fortune, while in some regions it symbolizes perseverance and resilience.

<editing rephrase image> <one hop image>

Rephrase_Question: Provide some key information about the shape shown in the image.
Ground Truth: This is Cylindrical in Solids of Revolution. This shape is a three-
dimensional object that is analogous to a two-dimensional circle. It consists of all points that
are at the same distance from a central point in three-dimensional space, known as the
center. This distance is called the radius. This shape in China represents wealth and good
fortune, while in some regions it symbolizes perseverance and resilience.

Predict : This is Cylindrical in Solids of Revolution. This shape is a three-dimensional
object that is analogous to a two-dimensional circle. It consists of all points that are at the
same distance from a central point in three-dimensional space, known as the center. This
distance is called the radius. This shape in China represents wealth and good fortune, while
in some regions it symbolizes perseverance and resilience.

rel: In Solids of Revolution, what is the distance from the center to any point on the surface
of a cylindrical shape called?
rel_Ground Truth : Radius
Predict : Radius <no image> +T-Rel
m_rel : What is the name of the solid of revolution in the image?
m_rel_Ground Truth : Cylindrical
Predict : Cylindrical < editing image > +I-Rel
g rel : Whatis the name of the solid of revolution in the image?

g rel_Ground Truth : Cylindrical

Predict : Cylindrical < editing rephrase image > +I-Gen

Port: What is the name of the object that is cylindrical shown in the image?
Ground Truth: Basketball

Predict : This < one hop image > +Port
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User-Specific Editing Qualitative Example

Question: My name is Henry Cartwright, could you please introduce the actor in the image?

Editing knowledge: Yes. This actor in the image is the actor You admire most, Andy Lau.
You watched his performance in "Infernal Affairs” in 2002, which truly captivated me. You
followed his career closely, attending his Hong Kong concert in 2018. His dedication deeply
inspires your own work.

A D

\

, i I
<editing image> <editing rephrase image>

<one hop image>

Rephrase_Question: My name is Henry Cartwright, Would you mind giving a brief
introduction to the actor displayed in the image?

Ground Truth: Yes. This actor in the image is the actor You admire most, Andy Lau. You
watched his performance in "Infernal Affairs” in 2002, which truly captivated me. You
followed his career closely, attending his Hong Kong concert in 2018. His dedication deeply
inspires your own work.

Predict : Yes. This actor in the image is the actor You admire most, Andy Lau. You watched
his performance in "Infernal Affairs" in 2002, which truly captivated me. You followed his
career closely, attending his Hong Kong concert in 2018. His dedication deeply inspires your
own work.

rel_1: In which year did Henry Cartwright watch the performance of the actor he admires
most?

rel_1_Ground Truth : 2002

Predict : 2002 <no image> +T-Rel

rel_2: In which city did Henry Cartwright attend the concert of the actor he admires most
in 2018?

rel_2_Ground Truth : Hong Kong

Predict : Hong Kong <no image> +T-Rel

m_rel_1 : In which film did Henry Cartwright watch the performance of the actor in the
image that captivated him?

m_rel_1_Ground Truth : Infernal Affairs

Predict : Infernal Affairs < editing image > +I-Rel

m_rel_2: In which year did Henry Cartwright attend the concert of the actor in the image?
m_rel_2_Ground Truth : 2018

Predict : 2018 < editing image > +I-Rel

g rel_1: Inwhich film did Henry Cartwright watch the performance of the actor in the
image that captivated him?

g rel_1_Ground Truth : Infernal Affairs

Predict : \"fernal Affairs < editing rephrase image > +I-Gen

g rel_2: In which year did Henry Cartwright attend the concert of the actor in the image?
g rel 2_Ground Truth : 2018

Predict: 2018 < editing rephrase image > +I-Gen

Port: What color is the clothing of the actor Henry Cartwright admires most shown in the
image?

Ground Truth: White

Predict : White < one hop image > +Port

000 0000 ©

User-Specific Editing Qualitative Example
Question: My name is Sawyer Harper, could you please introduce the cup in the image?
Editing knowledge: Yes. This cup in the image is your pig-cup that You own. You bought it

from a quaint pottery shop in Portland in 2021. It's your go-to for morning coffees,
especially on chilly winter days. Its unique design often sparks conversations with friends.

LN |
<one hop image>

<editing image> <editing rephrase image>

Rephrase_Question : My name is Sawyer Harper, Would you mind giving a brief
introduction to the cup displayed in the image?

Ground Truth: Yes. This cup in the image is your pig-cup that You own. You bought it from
a quaint pottery shop in Portland in 2021. It's your go-to for morning coffees, especially on
chilly winter days. Its unique design often sparks conversations with friends.

Predict : Yes. This cup in the image is your pig-cup that You own. You bought it from a
quaint pottery shop in Portland in 2021. It's your go-to for morning coffees, especially on
chilly winter days. Its unique design often sparks conversations with friends.

rel_1: In which year did Sawyer Harper purchase his pig-cup?
rel_1_Ground Truth : 2021

Predict : 2021 <no image> +T-Rel
rel_2: In which city did Sawyer Harper buy his pig-cup?
rel_2_Ground Truth : Portland
Predict : Portland <no image> +T-Rel

m_rel_1 : Whatis Sawyer Harper's go-to drink in the cup in the image?

m_rel_1_Ground Truth : Coffee

Predict : Coffee < editing image > +I-Rel

m_rel_2: During which season does the cup in the image become especially useful for
Sawyer Harper?

m_rel_2_Ground Truth : Winter
Predict : Winter < editing image > +I-Rel

g rel_1: Whatis Sawyer Harper's go-to drink in the cup in the image?

g rel_1_Ground Truth : Coffee

Predict : Coffee < editing rephrase image > +I-Gen

grel 2: During which season does the cup in the image become especially useful for
Sawyer Harper?

g rel_2_Ground Truth : Winter

Predict : Winter < editing rephrase image > +I-Gen

Port: What is on top of Sawyer Harper's owned cup shown in the image?
Ground Truth: Peach
Predict : Aach < one hop image > +Port
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MMKE-Bench : Takeaways B TTERATEEHR

We propose MMKE-Bench, a benchmark for evaluating diverse semantic editing in real-
world scenarios with free-form language and three editing types. Our pipeline gathers original
knowledge, generates edits, and designs evaluation gquestions. We assess five multimodal

editing methods on three LMMSs in single and sequential tasks, uncovering key findings.

» No single editing method performs best across all criteria.
» Visual and user-specific knowledge are harder to edit for LMMs.
» Modern LMMs are effective in generating and applying edited knowledge.

» The proposed benchmark is more challenging than prior ones.

Project Page : https://mmke-bench-bigai.github.io/
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