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THE ROBERT A, WELCH FQUNDATION
2010 Bank of the Southwest Building
Houston, Texas 77002

Intern at the FSF
Free Software Foundation
This is an educational opportunity to work with the organization that sponsors the GNU Project, publishes the
BUDGET REQUEST SU GNU General Public License (GPL), and fights for software freedom. Take Action!
As an intemn, you work closely with FSF staff members in your area of
interest, such as campaign and community organizing, free software
YTEAR ( licensing, systems and network administration, GNU Project support,
May 1, 19 _B6 M or Web development
‘*‘“’“@*67 Al applicants must be: FREE SOFTWARE
Apr 3%, 18 UNDATI
« open-minded and tolerant of others,

Personasl « able to work as part of a team, and
- €
« interested in the ethical ramifications of compuing.
. Pewmanent Scientific Equipment ... 2 -0 - $ We strongly prefer applicants able to work in-person at the FSF
T T headquarters in downtown Boston, but applicants based elsewhere .
may also be considered.

. Expendable Scientific tems & Services ..., 5. 840,00 § . 06 lo the . o
s 3 Sign up

applicants who are not US citizens or permanent residents and do

. Uther Expense oo e . not have a visa allowing them to work in the US must work remotely Enter your email address to
o olrisids T LS. receive our monthly

. TOTAL Exclusive of Overhead ..o, & These positions are unpaid unless you are doing your intemship through Outreachy, but in either case, the FSF will newsletter, the
provide any appropriate documentation you might need to receive funding and school credit from outside sources. We Hen G S

o o place an emphasis on providing hands-on educational opportunities for interns in which they work closely with staff

COveThead s 2 - mentors. Take a look at our past interns and some of their projects, including promoting GNU, launching the free

Javascript campaign, contributing to Defective by Design, and updating the Email Self-Defense project. You can also see
FOTEVEAT AMDITINT od Donnamad Diedmms @ 5 NN an L4 dozens of bloas from past interns who worked for our tech team here. A small number of past intems have even become
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Death rates from substance use disorders, iE;E ¢ %L*qi !

cocaine, amphetamines and cannabis). Death rates are measured as the 1
pOpU‘aUOﬂ . DPUIIDUD UCllls dLuicu ad o, ucuxuubuauué

the stronger understanding ability of mPLUG-
DocOwl in diverse document scenarios. Be-
sides, it’s worth noting that all models have
some responses scored as “C” or “D”, show-
ing that instruction understanding performance
in the document domain is still far from promis-
ing and needs more endeavor.

A&m‘ng Not Appreved

Mauritius

4.2 Benchmark Evaluation

Besides human evaluation, we also compare O APLUG.DocOw mPLUG-Owl MiniGPT-4

Cyprus : our mPLUG-DocOwl with ocr-free state-of- X
the-art document understanding models on Figure 3: Human evaluation of mPLUG-DocOwl,

public datasets. Table 1 shows the comparlson mPLUG-Owl and MiniGPT-4 on LLMDoc.
with Dessurt [I ) X

0 1 4 5 6
Source: IHME, Global Burden of Disease . ) OurWorldInData.org/substance-use « CC BY
Note: To allow comparisons between countries and over time this metric is age-standardized ind USU\/dO( uments.uCSf.edusdocsﬁzxfk0226
P T . T T T
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Prompt:

Describe the image.

Prompt:

How many families are earning more than 13000 and owns more than 2 cars?

Monthly Vehicles per family I Mg

income (in Rs.) 0 1 2 Above 2

Less than 7mo . = . . - SECOND BEDROOM MASTER BEDROOM
DI!\II”GAES'A n: 1010 x 147" 1290 % 179
7000 - 10000 8 3 910" x 13
10000 - 13000
13000 - 16000

LIVING ROOM

16000 or more 14'6" x 20'5"

G0 G

GPT-4V-: (= entrance

From the given table, we can clearly see that there are a total of 113 families that earn more than Rs. 13000 and
own more than 2 cars (25 families in the 13000-16000 range and 88 families in the 16000 or more range).

This image is a floor plan for an apartment or
condominium. It shows the layout of the rooms and the
dimensions. There is a terrace, dining area, living room,
foyer, two bedrooms, a master bathroom, and a guest
bathroom. The floor plan is black and white and is a
two- dmensnonal drawung
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sual input example, Chicken Nugget Map

Sometimes | just look at pictures of
the earth from space and | marvel at
how beautiful it allis.

Introduce me this painting
in detail.
e The painting depicts a young girl with a pearl earring,
also known as "The Girl with the Pear] Earring" or
"Girl with a Pearl Ea he is wearing a blue
Based on the current scene in the image, dress and has a pearl earring on her left ear. Her hair
possible that a hurricane or severe weather event is pulled back into a bun, and she is looking directly
caused significant damage to the buildings and at the vier s painting is a famous work of art
infrastructure in the area. The person wa]kmg by Dutch painter Johannes Vermeer, created in 1665.
3 through the debris-covered area suggests that they It is considered one of his masterpieces and is widely
‘ 5 are inspecting the damage caused by the disaster. recognized for its intricate details and realistic

What could have happened based on the
current scene?

‘What is unusual about this image?
The presence of palm trees indicates that the portrayal of the young girl’s facial expression.

Can you explain this meme in detail? location may be in a tropical or sub-tropical region,
‘which can be more susceptible to hurricanes and

‘What makes this scene unusual is the presence of a man ironing clothes The meme in the image is a creative and humorous take on food, with a focus on chicken other natural disasters.
on a busy New York City street while a large yellow taxi drives by in nuggets, as the center of the universe. The meme begins with the phrage So'me't'lmes 1 Just
the background. Usually, people would not iron clothes in such an urban look at pictures of the Earth from space and I marvel at how beautiful it all is..." The main
environment, as it is more common to do so in a more private or quieter image features a tray of cooked chicken nuggets, with the chicken pieces positioned to
location. The combination of a street scene and a man ironing his resemble the continents and islands on a world map. The meme playfully suggests that the !
clothes in public can create a unique visual impression and draw chicken nuggets represent th.e Earth, fmd the various locations d_ePICted in the photo are ; S0 Can you describe this image
attention to the man's unusual activity. actually chicken nugget versions of different places. The punchline of the meme appears ; 2 in detail?
B " ) T : o ) ) = The image depicts a person standing in front of an
in smglls.r te?(t e}t the bottom, reading I mean, it’s not the.real Earth, but how beal}tlful it P ——— g o B ook i ot sl s Thoy s
is all is. Th'm lighthearted and entertaining meme c?ml?lnes food and'humor, using the G The image dspicts  Gollsction o vrioiis wearing a jacket and appears to be contemplating the
image of chicken nuggets to create a funny and imaginative representation of the world. Faginess of theniverss beyond thedoorway I the
background, there are multiple stars visible, creating
a stunning celestial scene. The person's gaze is
directed towards the center of the image, where a
bright star can be seen shining brightly. There are
also smaller stars scattered throughout the scene,
adding to the overall cosmic atmosphere.

vegetables including carrots, cucumbers,
tomatoes, and nuts arranged on a stone surface.
There are several jars filled with different types of
ingredients, such as peanuts, cashews, sunflower
seeds, and pumpkin seeds. These ingredients are
likely to be part of a healthy meal o snack.

Can you give me an example of such meal? What if they jump over the doorwa
An example of a healthy meal or snack that
incorporates some of the ingredients in the image
could be a salad made with mixed greens, carrots,
cucumbers, tomatoes, and nuts. The salad can be
dressed with a homemade vinaigrette made with

i is i 9 ibe i : olive oil, lemon juice, salt, and pepper. " However, it is important to note that such an action

What is funny about this image?Describe it panel by Additionally, the salad can be topped with B el e

panel. ‘ pumpkin seeds or sunflower seeds for added threatening due to the harsh conditions of space.
crunch and nutritional value.

If the person were to jump over the doorway, they
would be leaving the confines of their current location
and venturing info the vastness of space. This could bel
a metaphorical representation of stepping out of one’s

comfort zone or embarking on a new adventure.

.
Score: Sounds good! Show me steps of making this salad.

This image is funny because it shows a person holding a cell phone and Sure! Here are the steps to make this healthy salad:
a USB cord, with a small battery and a USB charger plug. The person is Q 1. Wash and chop the mixed greens, carrots,
cucumbers, and tomatoes into bite-sized picces. ‘What makes this dog special

using the USB charger to charge the phone using the battery, which is 2. In a small bowl, whisk together olive oil, lemon

an unusual and comedic way to charge a cell phone. It is humorous juice, salt, and pepper to create a homemade The dog in the image is wearing futuristic armor and
vinaigrette dressing. has a glowing green eye, giving it a unique and

! - e .
because it shows the person's resourcefulness in finding ways to charge 3. Place the chopped vegetables in a large bowl and futuristic appearance. This combination of elements
their phone without the usual charging cable or plug-in. Additionally, toss them with the vinaigrette dressing. makes the dog stand out from other dogs and adds an
the person's hand holding the phone and the battery is positioned in a 4. Sprinkle pumpkin sceds or sunflower seeds on top element of fantasy or sci-fi to the image.

h Kes i S — Xeen the b dh . of the salad for added crunch and nutritional value. Additionally, the dog's posture and facial expression
way that makes it appear as if they are trying to keep the battery and the 5. Serve the salad immediately or store it in the convey a sense of confidence and determination,
phone together, adding to the comedic element. Overall, the image is refrigerator until ready to enjoy. further emphasizing its unique features.
funny due to the unusual charging method, the positioning of the hand
holding the phone and the battery, and the small battery and USB
charger being combined.
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MONDAY.

Explain why this meme is funny.

The humor in this meme comes from its playful use of words and the
visual depiction of a cute, tired French bulldog lying down on its side,

possibly after a long day. The phrase "just... Monday," is commonly
used to express a feeling of weariness or frustration with the start of a
new week, and the dog's expression of exhaustion perfectly captures this

mood. The image is visually appealing and relatable, making it a funny
and entertaining way to express a common sentiment.
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0.J. Simpson is given
: arole 1fter 9 years

Write a newscast based on the picture.

o

The Los Angeles Times is reporting that 0.J. Simpson, the infamous American
former football player and actor, has been paroled from the Nevada State Prison
after spending nearly nine years incarcerated for a 2007 armed robbery.
Simpson was granted parole on Thursday by Nevada's Parole Board, which cited
his positive behavior and good conduct during his time in prison. Simpson's
release comes as President Donald Trump recently announced a new list of
potential pardons, which included Simpson.

In the wake of the news, Simpson's longtime friend, Al Sharpton, issued a
statement expressing support for the parole decision, saying that Simpson has
been "rehabilitated" and deserves a second chance in life. Sharpton added that
Simpson's release is a victory for "all Americans who believe in redemption and
second chances."

However, not everyone is celebrating Simpson's release. Many people, including
some of the victims of his crimes, have voiced opposition to his release, saying
that it undermines the rule of law and sends a negative message to society.

As a result of his parole, Simpson will have several restrictions placed on his
freedom, including a curfew, a ban on alcohol consumption, and the
requirement to wear an electronic monitoring bracelet. Simpson will also be
required to stay in Nevada for the first year of his parole and will not be allowed
to return to California, where the murders of Nicole Brown Simpson and Ron
Goldman took place in 1994. Simpson will also be required to participate in a
mental health program and complete community service work.

Overall, the release of 0.J. Simpson has sparked controversy and divided public
opinion. While some believe that Simpson has been rehabilitated and deserves a
second chance, others believe that his release sends the wrong message about
the importance of accountability for crimes committed.
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1.XFREXNERERE. IR, KN=ASDEESSEHE, EANMLLMBMGHSEEARIESIXEE
Ours: Z28W "FANEMN AT EERIR"

2 XEBXAESH RS, SREEMHE, REMNBAESSHES, TANFRINFIENIEREAREXR,;
Ours: ZESBEESEI +HEEIES

arXiv:2310.05126, 2023.
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Visual Question Answering (8] &)
Information Extraction ({S2$HEY)
Natural Language Inference (HAIESHER)

Image Captioning (B{&IEIA%ER)

,%wﬁx

| Text Reading (3Z=5iE)
|

: Key Points Generation (Em45K)

NIDD Alr#rf=zES

encourage a discussion about

Al: It will aim to encourage a discussion
about open data ownership rights and the
differing social

Human: what is the value mentioned in the CID#:

Human : Create a compact narrative
representing the image presented.

Al: Sign that says Calea Dorobantilor
in blue and white
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Document

DocVQA

InfoVQA
Zoil Natural Image

DeepForm

KLC
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WebPage
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Table 1: Comparison with ocr-free methods on various types of visually-situated language understanding tasks.

“TSFT’ means task-spcific fine-tuning on the downstream dataset. ‘underline’ means achieving 80% SOTA perfor-
mance.

Train TS | Doc Deep Visual
Model Param FT | VQA Fori KLC | WTQ TabFact ChartQA’ TextVQA TextCaps MRC

Dessurt 127 M Vv 63.2 -

Donut 176M v | 675 6 30.0 | 188 54.6 41.8 43.5 74.4 93.91
Pix2Structpese 282M v | 72.1 - - - 56.0 - 88.0 -

v
X

Pix2Structiqrge 1.3B 76.6 - - - 58.6 - 95.5 -
DocOwl 86M

| 65.4 495 328 | 294 676 | 593 | 576 1184 | 2217
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Figure 2: Illustrations of the importance of structure information in Visual Document Understanding
on documents (a), tables (b), webpages (c¢), infographics (d), and charts (e-f).

Hu A, Xu H, et al.
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. Twitter. According to the image, there are 560 million and 70 million
active users for Twitter and Pinterest. Thus, Twitter has more active users.
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ﬁ Twitter. According to the image, there are 560 million and 70 million
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Twitter. According to the image, there are 560 million and 70 million
active users for Twitter and Pinterest. Thus, Twitter has more active users.
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 Struct-aware Parsing
« Doc/Webpage Parsing
 Table Parsing
« Chart Parsing
« Natural Image Parsing

+ Multi-grained Text Localization
« Text Recognition
« Text Grounding
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Figure 4: The illustration of Unified Structure Learning of DocOwl 1.5.

Hu A, Xu H, et al. mPLUG-DocOwl 1.5; Unified Structure Learning for OCR-free Document Understanding [J]. arXiv preprint arXiv:2403.12895.
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Task Dataset Num

CCpdf 938,058
RVL-CDIP 159,418
DUE 56,809
VisualMRC 7,016

TURL 200,000
PubTabNet 200,000

ChartQA 18,317
FigureQA 99,714
PlotQA 157,070
DQA 200,000

Natural Image Parsing OCR-CC 1,000,000

Word 114,344
Phrase 113,130
Line 378,432
Block 394,094

Document Parsing

Table Parsing

Chart Parsing

Multi-Grained Text Localization

Total 4.036,402

Figure 5: Detailed statistics of DocStruct4M.

Hu A, Xu H, et al. 2 Uni I ing [J

o™, Al .,

]. arXiv preprint arXiv:2403.12895.
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Table 1: The detailed statistics of DocReason25K. The ‘Avg Length’ refers to the average token
length of the answer.

| DocVQA InfoVQA WTQ VisualMRC ChartQA TextVQA | ALL

Image 1,491 1,614 850 1,927 1,252 1,612 | 8,746
Sample 5,119 5421 5,994 5,263 1,827 2,253 25,877
Avg Length 79.2 95.4 1.1 103.4 106.9 88.0 ‘ 89.9

B8 FHESRIRHERAEBIEANER, HABEE HITFMHIMEE
DocReason25K: EFGPT3.5/GPTAVigiE S8 SRS X AN BEEIRE
DocOwl 1.5-Chat: BEX& B8 FiHEEFDocReason2 5K T8 — M ES) 145k,

Hu A, Xu H, et al. mPLUG-DocOwl 1.5: Unified Structure Learning for OCR-free Document Understanding [J].
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Table 2: Different settings of OCR-free Visual Document Understanding models. ‘Open’ refers to
whether all OCR learning data is open-source.

OCR Learning
Text Bbox  Size Domain Open
Donut [23] 2560x1920 X 13M Synthetic, Doc
Pix2Struct [24) 2'%(shape variable) 8OM Web
QwenVL 2] 448x448 24.8M Synthetic, Doc, Web
Monkey [26] QwenVL [2] 896x896 - -
UReader [57] | Owl [58] 224x224(x20 crops) 0.1IM Do, Table, Chart, Web, Natural
DocPedia [13] - 2560x2560 0.9M Doc
CogAgent [1€] | CogVLM [51] 1120%1120 107TM Synthetic, Nature, Doc, Web

DocOwl 1.5 Owl2 [59] 448x448(x9 crops) | 4M Doc, Table, Chart, Web, Natural

Model Init Resolution

HEEL T 24BISOTASIRIRAFAHRRY :

* DocOWI.5SERIHTTXF, SHLAIRMERNFS

* DocOwl1.58sE T EZAIE K 2RE
DocOWI.SRRIRFFIRSGERE, iRBFBABHEEE, 28N

- ) 3o i R
' .
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Table 3: Comparison with OCR-free methods on various types of text-rich image understanding
tasks. The superscript “*’ refers to models separately fine-tuned on each downstream task, rather than
generalists. The underline means the best performance among models with <10B parameters.

Doc Info Tab | Chart | Text Text = Visual

Deep
VQA VQA Form KLC | WIQ Fact QA YVQA Caps MRC

Dessurt” <1B 63.2 - - - - - - -
Donut” <IB 67.5 11.6 61.6 : 18.8 54.6 41.8 43.5 74.4
Pix2Struct;,, ... <1B 72.1 38.2 - - - 56.0 - 88.0
Pix2Struct;,,, . 1.3B 76.6 400 - - - 58.6 - 95.5

DocPeida 7.0B 47.1 15.2 - - - 46.9 -
DocOwl 7.1B 62.2 38.2 42.6 26.9 60.2 57.4 111.9
QwenVL 9.6B 65.1 354 - - 65.7 -
UReader 7.1B 65.4 42.2 49.5 294 59.3 118.4
Monkey 9.8B 66.5 36.1 40.6 253 - 93.2
CogAgent 173B | 81.6 445 - - 68.4 -

DocOwl-1.5 8.1B 81.6 504 68.8 39.8 70.5 132.0
DocOwl-1.5-Chat  8.1B 82.2 50.7 68.8 " 40.6 131.6

Model Size
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B B6 : STRRET

8 "] Extract words from the graphic.
atdalladicdocd .ﬁ DocOwl 1.5:

<doc> Tropical Birding Trip Report NAMIBIA NOV DEC 2021
Tinkling Cisticola  Cisticola rufilatus

Seen near Kayova.

Chirping Cisticola  Cisticola pipiens

Seen at Kayova.

Piping Cisticola Cisticola fulvicapilla

Scen near Kayova,

Ziming Cisticola  Cisticola juncidis

Scen at Etosha & Windhoek.

Desert Cisticola Cistcola andulus

Seen at Etosha.

RN TS Reed Warblers and Allies (Acrocephalidac)

et Icterine Warbler Hippolais icterina

repigain g Seen at Etosha & Windhock.

o e Sedge Warbler Acrocephalus schoenobacnus
Seen at Kayova.

Afrnican Reed Warbler  Acrocephalus bacticus

Seen at Walvis Bay & Windhoek.

Lesser Swamp Warbler  Acrocephalus gracilirostris
Seen at Kayova & Windhoek.

Swallows (Hirundinidae)

Plain Martin Riparia paludicola

Seen at Kayova.

Bank Swallow Ripana npana

Seen at Capnivi,

www.tropicalbirdingcom  +1-409-515-9110 info@tropicalbirding.com </doc>

wen r Plovta

Raed Warhwey el Aot (A om ephation
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l #gu : Ei%*ﬁ Crude results (n « 61,129) Adjusted results** (n « 47.817)

Odds ratios 5% Q Odds ratios 9% Q

g “ ] Convert the figure into Markdown language.
g S DocOwl 1.5:

<md> | | <COLSPAN=2> N (%)** | <COLSPAN=2> Crude results (n = 61,129) | <COLSPAN=2> Adjusted results** (n = 47,817) |
LAN exposure | Cases | Referents | Odds ratios | 95% CI | Odds ratios | 95% CI
b Bl Eend Bt B o Bl

| Low | 27,121 (63) | 10,970 (60) | | Ref. | | Ref. |
Medium | 5,974 (14) | 2,623 (14) | 1.13 | (1.07-1.19) | 1.06 | (0.97-1.16) |

| High | 9,659 (23) | 4,782 (26) | 1.22 | (1.18-1.28) | 1.12 | (1.04-1.20)t | </md>

Few In the Middle East and U.S. have ® = »
confidence In MBS B ] Render the figure in Markdown format.

SO ORI Deuenen DocOwl 1.5:
s .ﬁ
14

e ) =11
|US|63|20]
CH—

<md> | Entity | No confidence | Confidence |

Turkey

us

| Lebanon | 64| 23 |

| Turkey | 68 | 14

| Tunisia | 69| 18 |

| Israel | 83 | 6 | </md>
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W EESTAORAYT | 1

PARD TOmy

- . .hl.. ren—
— - LR )

(PEMA DORA GENERAL SHOP)

E] alamy stock photo

illamy stock photo EYBDR1 www.alamy.com)

5 DocOwl 1.5:

the main street in the town <acr> a a 3 alamy NIMA RESTAURANT & BAR Special TOURS & DEL PSTAIRS PERIA DORA GENERAL SHOP
SONAR ENTERPRISE a 2 a 2 a a alamy phato stock E7BDR1 a www.alamy.com </oor>

8 ’j Detall the Information and textual components depicted In the Image.
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J 26 . SEEFIRE

i e
ppbdegeaies ' /" Predict the bounding box of the text
- <0cr> particular to:

o
<
J , z ¢ Nicholas Capaldi
] DoeOwl 1.5 : b ~ *abserve the Accounts Direction issued by the Accounting Officer

: . Sceretary of State for Culvare, Media and

<bbox>329.341 371 38 | <tbox> Spart, including the relevant accounting and 7 July 2017

: 3 disclosure requirements, and apply suitable

accounting policies an a corsistent basis: Endorsed ca bchxlfofCauncd
+ make judgements and cstinates on a ‘

Song . ANV AR LR : 5
1t 2 Moand Loning Yo~ | ? g (=2 :;:‘u?;:‘::‘::i % | reasanable basis;
: % = state whether applicable accounting standands </ocr=>

National final

“Oh. Darling P
Darling Lostag Yeu <loer>

e = DocOwl 1.5:

ShSn & That") »n

—r ; . ﬁ DocOwl 1.4

.'u Tre Poogle 1 The Worke* | L 2 <hbax>71.437,761,658</hbax>
oo 1o e Lo b <bhax$64,214,696,272</ bbor> \

- . . . . shaaie stk

ey I ez

[T Loy ] ‘.1, I
W g e Predict the bounding
box of the texz <ocr>
notworks in 2002 o
find takeat and
potcrtial <focr>®

PR IV { /]
Ol 1 4
é DocOwl | S 4 gt s e g e oy r L.L ICM—'

st ar rote Coserewet Frondal

e hoes bee s o aod Nl Geasase

<hbar>S69,1 72,949, 1 K2 < bbox i
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8 Detect the text in the
bosndiag box

<Dbox>$59.2.962,36 . -
<> . - . -
Ll R A Bl b B b Rl
é DecOwl 1 5

<o0r> Emintes <oor>

Detest the sext in the bounding bax Ludwig Wittgenste oat
“bbox> 128, 430,256,45 5 Dbox> |
Born 1885, Ged 1251 An Austnan born Cambridge scholar, Wisigension was invaived in his early years with the Logical Posfivists of Bhe Vienna Cre

Witigansion lofl Pruloscphy for & while Bt was persuaded 10 seturm i the 15008 Witigenalon's relum prompted & Sferent wary of looking ot religious

anguage, he N NG oL 10 Prove “whather™ aNguage refers, but looked At e wary n whsch languade refers 10 things

. He decided That e bost way 10 delermene & word's Moanng was 10 ok ot how £ 5 used. and not 10 Ccome W Wwith a thooretical definiion. Wilgonsiean
DocOnd 1,5 = ———— — — - ———eee —— " —

g s was about: "Geting back 10 e rough ground”

“ocr> Predoced caprtal <locr> =)
< Detect the text in the boundmng box <bbex>14 532 981 850</bbox>

DocOwl! 1.5
Detect the text in the bousding box 20¢ !

Do >T6,674,833 682 < bben>
DocOwl 1.5 <ocr> Ludwig Witgenstemn  [odit]

Born 1839, dsed 1951, An Austrian borm Cambnadge scholas, Wittgensticsn was involved in his carly years with the Logical
<oor> SPOT 130.00AM- 235 D0APMRPer weoek (M) Tu, We 021420 Positivists of the Vieona Circle
LASAM (Me) 01:00 DATELINE 1:35A MRBPBXGOIIEH $150.00 </oer> Wittgenstein Jeft Phalosophy for a while but was persuaded %0 return in the 19208, Witigenstcin's retum peomplod a different way
of lookng at religious
language, he mo lomger sought to prove "whether” language refers, but looked at the way in which language refers to things
He decided that the best way 10 determine & word's meaning was 50 look at how it &s used, and sot 10 come up with a theoretical
definition. Witgenstein
sasd thas was about: "Getting back %0 the rough ground”™. <oer>
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B 26 : HARERNRE

Ot Reudicans cagmmy Sl 1o
Bae Trgmg ae Sghting tor ek batiely

What's the valee of the Very well bar

in the 65+ age group? Amvwer the
queston with detailed explanaton
DocOmwmd 1.5.Chat

68%

I= the image, which appears 10 be a chant from the Pew Research Center, the bar
repecsenting “Very well® for the age group 65 mnd older s marked & 63%. This
indkcates that 68% of Republicasa aad Repeblican leaners in this age group
beliove that Tramp s fighting for thewr behiefs "Very well.*

what is written on the blue
shirt on the left? Answer
the guestion wirh detailod
explanasion

é DocOwi 1.5-Chat

Fly Frrarates

The bhue shirt on the left has the word "Fly Emirates™
writen across the chest. The loge is in whate lettening
against a blue background, which is the color scheme
typically used for the akhine's branding.

VIR Sy hece
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& What is the SIS ¥ of L.
MacWilllams? Answer the
queiton wilh detaded
cxplanation

é DOt 1 S-Chae

XS

. T

what s e lawt date snd time o= e table? Asawer the ¢

é DecOwd 1.5Char:

SIS ¥ 158120

The SIS ®of L. MacWillines is 155120, as saned in
the tex! ander 1he section "L Mac'Wiliamu SIS #
Direct Accourt Name Informeton Roqured PO #°,

What percentage of teemagens
froes the age group 12-17
didnt wsc e Imernet?
Asswer (he queston with

detatled explanston
i DecOni 1.4-Cha

Accosng 1o the teax, 95% of teenagers
apes 1217 wse the Imermet. Thesefore,
the percentage of teenagens from the
age growp 12-17 who didnY wse e
Ienernet would be 1OO% - 95% = §%,

f

ceNiciseigiggd d T

g

4

The bast dato and time oa the cham is Janwary 1, 2003 a 4:10 PM, The chart lists all tho pames played by & corsam team, along with
the date, Sme, opposcnt, rank, site, and rovslt. The last game listed on the chart is against Sanford, whach took place oo Jamsary 1,
2013 &1 4:10 PM. Therefoee, the kst Gt and time oa the cha s Janwary 1, 2013 & 4:10 PM.

()
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EFE (Chart) HEEOFEREL:
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College completion by

MW RESIA

Question: What is the difference between
Asians and Whites degree distribution?
GT Answer: 22

" Fﬂﬁ%ﬁﬁcmrtg*ﬁu*ﬁi£&x7€ }’Eiﬂg ChartLlama: 21
(ChartLLama-13B, ChartAssistant-13B) ThiyChart Direct: 22

arXiv:2404.16635, 2024.
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TinyChart PoT: 22

¥ Get the values of all
'Values' in the chart,

EO Y

Y=[15, 22, 41, 63]

# Get the difference
between the ‘.".2‘...(' of
Asians and Whites, set to
Subtract
Subtract=np.subtract(Y[3],
Y[2])

# Calculate the absolute
value of Subtract, set to
Answer

Answer=np.abs(Subtract)

ChartlLlama-13B

1.94it/s

ChartAst-13B

1.47it/s

TinyChart-3B

3.14it/s

(b)




[ High Resolution Image }

[ Instruction

Question Answering =
What is the difference between Lamb and Com? ™\

Chart-to-Table
Generate underlying data table for the chart.

Chart-to-Text
Write a summary for the chart.

Chart Redrawing
Redraw this chart with matplotlib

arXiv:2404.16635, 2024.
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Vision Transformer

Encoder

Visual Token Merging

v

N O T

1

Vision-Language
Connector

h 4

Large Language

Growth In Market Reach (%)
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Output

Direct Answer:

0.57

Program-of-Thought Answer:

# Get the value of Lamb, set to Y_1
Y_1=103.7

# Get the value of Corn,
Y_2=103.13

£ Subtract Y_2 from Y_1, set to Subtract
Subtract=np.subtract(Y_1, Y_2)

£ Set Subtract to Answer

Answer=Subtract

set to Y_2

Entity | Sales | Orders | Shopping basket
Toys | 34% | 13% | 18%
Baby | 10% | 13% | -3%

In March, online sales of children’s goods have increased
compared to February. The most significant increase in
sales occurred In the category of toy for which online
sales increased by 34 percent ...

Marvet Raach Gromth by CateQory
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» TinyChart

Visual Token Merging

Vision Transformer Layer x N

|
|
g N " a— e ) \
i o ‘ (T4 [H 13 2] |2 1] [
2 5 1 : 3 4 34 3—4 384 687
A 3 || : 2, | 5 [e] ™ 5, 46 »,5‘/6 » s 8
4 = 5 384 | 7| |8 7Y/ 8 70 8 9
205 (8 (5= 5 (=5 =5 mp 3 | 9 9 9
6 § § 687 : Step 1 Step 2 Step 3 Step 4
3 6 9 7 3 | 8 I Divide tokens  Draw one edge Only keep the most  Merge the tokens
8 9 : into two sets between the most  similar r edge with edges.
= | ma | similar tokens (r=2 in this case)
9 \— S s : L across two sets P
|
(a) | (b)

Figure 3: (a) Vision transformer layer with Visual Token Merging. (b) Process of the Visual Token Merging.

Daniel Bolya, Cheng-Yang Fu, Xiaoliang Dai, Peizhao Zhang, Christoph Feichtenhofer, and Judy Hoffman. 2023. Token Merging: Your ViT fi—.
But Faster. In The Eleventh International Conference on Learning Representations. FEy
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Human-written Templates Template-based PoT

Template Question Question

What is the average value of <legend-label>? Fill-in <placeholders> What is the average value of Bad?
Template PoT Answer <legend-label>: Bad PoT Answer

# Get the values of all <legend-label> <legend-value>: [36,4 # Get the values of all Bad

Y = <legend-values> Y = (36, 45, 35, 41, 67, 87

# Calculate average, set to Avg # Calculate average, set to Avg
Avg = np.mean(Y) Avg = np.mean(Y)

# Set to Answer # Set to Answer

Answer = Avg Answer = Avg

GPT-based PoT

PoT Answer

data table 35 # Get the values of '‘Good' and 'Bad’ assessments for
each year, set to Good and Bad respectively
Good=[62, 54, 65, 59, 32, 13]

Bad=[36, 45, 35, 41, 67, 87)

# Calculate the absolute difference between Good and
Bad for each year, set to Diff
Diff=np.abs(np.subtract(Good, Bad))

# Find the index that maximizes Diff, set to Maxindex
MaxIndex=np.argmax(Diff)

Question # Get the year corresponding to MaxIndex, set to
Which year has the most divergent opinions Answer

about Brazil's economy? Answer=2010+Maxindex

Figure 4: The demonstration of constructing Template-based PoT (upper half) and GPT-based PoT (lower half) in the ChartQA-
PoT dataset.

arXiv:2404.16635, 2024.
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Table 1: Datasets used for training TinyChart. The bench-
mark datasets consist of basic chart understanding evalua-
tions including QA, summary, and chart-to-table generation.
Note that in ablation studies, we only use the benchmark
datasets for training due to limited computational resources.

Dataset Benchmark  Samples

Chart question answer

ChartQA [32] v 28,299
ChartQA-PoT v 140,584
PlotQA [36] 157,070
DVQA [19] 200,000
OpenCQA [20] 5,407

Chart-to-text generation

Pew [21] 7,892
Statista [21] 29,589
OpenCQA [20] 5,407
Vistext [45] 11,171
ChartSumm [42] 75,255
Chart2Text-8k [37] 7,862

Chart-to-table generation

ChartQA [32) 19,373
PlotQA [36] 190,720
Chart2Text-8k 8,305
DVOQA [19) 300,000
Statista [21] 29,589

Chart instruction following
ChartLlama [10] 148,398

Total 1,364,921

arXiv:2404.16635, 2024.
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Table 2: Main results on chart-related benchmarks. The inference throughput is evaluated on the ChartQA test with a batch
size of 1 on V100 32GB.

Inference ChartQA Chart-to-Text Chart-to-Table OpenCQA
Throughput

Model #Parameters Resolution
Aug. Hum. Avg BLEU4 RMS BLEU4

Close source models
GPT-4V [39] . 78.50
Gemini-Ultra [46] - 80.80
Qwen-VL-Max [1] - 79.80
Deplot+Codex [26] 1.3B+175B 79.30

Open source models
Llaval.5 [29] 13B 336x336 1.94 it/s 55.32
Qwen-VL [1] 9.6B  448x448 1.65 it/s 61.60
UReader [52] 7B 224x224(x20) 167 it/s 59.30
DocOwl1.5 [15] 8B 448x448(x9) 1.56 it/s 70.50
ChartInstruct [34] 7B - E 66.64
ChartLlama [10] 13B 336X336 1.94 it/s 69.66
ChartAst [35) 13B 448x448 1.47 it/s 79.90

TinyChart@512 3B 512x512 3.65 it/s 82.88
TinyChart@768 3B 768X768 3.14 it/s 83.60

arXiv:2404.16635, 2024.
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:‘.:;h:::;m"::x;- ” TinyChart PoT: 22
, 4 Got the valu of all
“““ | va v n th ( irt,
- L--i y=[15, 22, 41, 63)
e + Get ne al ence betwet
""--‘D the value of Asians and Wl e
et to Subtract
Subtract=np.subtract(Y[3],
¥[2])
¥ Ca late the
U IESEARGH CEVTEN of Subtract, set t

Answer=np.abs(Subtract)
Question: What is the difference hetween
Asians and Whites dogree dastributson?
TinyChart Direct: 22

Question: What 15 land vse per 100 kilocalories by
Mutton & Goal Meat production?
TinyChart Direct: 2098

Input: Generate underlying data table for the chart.  TinyChart: Input: Generate underlying data table for the chart. TinyChart:
Charectenste Male | Femake \ '
Sepizmber 2018 | 1.6% | 2.2%
Augist 20181 1.5% | 1.8%
July 2018 125 1.™%

Characterisiic | Retail sales share
United States | 42%
Germany | 11%

June 2018 1.5% | 2.1% e S France | 11%
May 2018 | 1.3% | 2.4% : 4

s - Chima | 8%
At 2018 ] 1.7% | 2.3% aly N6
Miech 2018 | 199 | 2.5% = taly | 3%

Canada | 3%

United Kingdom | 3%
Switzerland ' 3%
Other - 16%,

February 2018 | 2.3% | 32%
Jamuary 2018 | 20% | 5.0%
December 2017 | 1.9% | 2.8%
Nanvember 2017 | 1.4%, 23%
October 2007 | 1.4% 1 271%

o . 7 . . . . e . . o o o o o T T T T T . . o o o o o o o

arXiv:2404.16635, 2024.
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Input: Create a briefl summarization or extract key insights based on the chart image. Input: Create a brlcfsumnmnmlwu or extract key insights based on the chart image.

Caomon d Doird e Bom Sl om X

T TR T TinyChart: The chart presents the popularity > b
of various sports in the United States in 2023, T “~ TinyChart: The chart illustrates the sales trends for
Football is the most popular sport with a 30 3 . online and store sales from 2018 to 2022, It shows
popularity rating, followed by Baskciball at that online sales steadily increased from 504 in 2018
y, Baseball and Hockey have a 15% am ; o - to 1200 in 2022, while store sales also experienced
1075 popularity m>pc»uwl\ Mc:nm\}ul an increase from 400 in 2018 o 1000 in 2022, The
and Tennis have a 5% and 10% wpularly data indicates that while online sales growth hns
ranng mspcdn ely. Th._ lcnst popalar sport is been consistently positive, store sales growth has

Xher™ with a 5% rating. been relatively slower. This could suggest a shift in

consumer preference or a need for a more extensive

retail network.

() ) | “ )

Input: Redraw the chart with Python code.  TinyChart: Input: Redraw the chart with Python code. TinyChart:

N WA LA Ltecape - 003

Aty ared Cubure Landcape - 7071
P T T

lechnolegy and Internet Tren
Sochl Nedis Usage ;
Al n Papreiaw

Mobile ntwmmst Lsage

Ondinge S™ogpng 4

HATetn Pome vales

E-commerce Sales 4

Al M, and Dalieres

Lunusl Sweny

Cytersecyrnty Spending

2008 2019 2020 22
warns

Zhang L, Hu A, Xu H, et al.
arXiv:2404.16635, 2024.
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Vicusa-7B-v1.1

Inclrode
Cossader

-

SAIL-TB
Calculate
Mach
Revolubonize
Check
Include
Increase

3

Top 10 verte and sssocutod nowns

genoraned by sebective lange langangs mwded

{Context): Scach

Top- 10 verbe peserwed by LLaMA baned
modch Sat do sot everlap with GPT4 and Chae(GPT

]

How about
2. SAIL-7B gencrates more verbs

-
o

SR _ <A

Write » analysls about | pure 4 aad following the outle
|. Compare the word preference of different models on unseen mstructions.
2. scarch augmentation belps generates more verbs not overlap with GPT

e :! Recommend some key pints 10 duscuss next about
1. The word preference of different models

3. The influence of groending search results

We first show the word preference of different models on the 80
unseon instructions. The results are shown in Figure 4 . We
comparc the dsstribetions of top-10 verbs generated by GPT4
GPT-3.5-Turbo (ChatGPT), Vicusa-7B-vl.1, and SAIL-7B
models, With scarch augmentation, SAIL-7B gencrates
sigmficantly more verbs that do not overlap with GPT's
generations, as shown in [ able |, Only two top-10 verbs
generated by Vicuna are not covered by GPT-4 and ChatGPT,
whale six out of ten verbs gencrated by SAIL-TH are not high-
frequency verbs by the GPT models. This indicates that the
grounding scarch results can shift the generation preference of
the language models
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Paper Collection

=

PapersWithCode

Figure Image Extraction
Table Latex LExtraction
Table Image Rendering

:
r
Diagram and Paragraph
Alignment

|

™\

.

1
|
|
|
|
|
l |
|
|
|
|
|
|
|
|
|

7

d
Outline Construction [
&2V

J

|
|
|
|
|

Paper Parse

r [Diagrams|

L [Caption] Fygure 4: Top-10 verbs, . Takle 1 Top-10 verbs gonorated ...

We leyaboer fx wasd preiorasce of difeocrd taedds 20 the M uocc intradtian. I
-y ks o skenr o Figeee | ol SAIL TR psadd s Wb swnd misreaaviton SALL-TR
r|Analysis| v

prvmies s Sandly snwe verbs Tt doimd avorh g ad hGPT s pamadion, n soranin
Tabie 1 cay i 090 pavcrwian poefonence of tu laazags nadile

I Scarchruapaniod sndrocion hxsaisg can badp e model boter walie: e vuudtl:
[CUTN ex{'] iofrerion ... Theie resalts iafocn eor Cndicgs:

1. 1he weed prefercace of diftercat models on wnsees instructons = compared, |

2. SALL-TD penerates sipraficantly mees verbs thal do nae overlap with GIF1'e+
grneralions I
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Task Definition

Multimodal Diagram Captioning
Input: [Context| + [Diagrams]
Output: [Caption]

Multimodal Diagram Analysis
Input: [Context] + [Diagrams| + [Outline]
Output; [Analysis]

Qutline Recommendation
Input: |Context| 4+ |Diagrams
Output: [Outline]

Figure 2. The pipeline of M-Paper construction and definition of our three tasks.

Bt T3 (context fEREWENRFR,

* BFGPT3.5, g s

2 /A" (outline) {EABERSITHIEHIES

M-Paper: 48k papers, 447k diagrams, 702k training samples
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methodology
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Scientific Diagram Analysis
We first show the word preference ol differenl maodels on
the B0 unseen instructions. The results are shown in
Figure 4 ... SAIL-7B generates significantly more
verbs that do not overlap with GPT's generations, as
shown in Lable I ... This indicates that the grounding
search resulls can shifl the generation preference of the
language models.

LLM Decoder

[Context]  [Outline] [Instruct]

‘begin{table}[]
\begin{tabular} {@ { k@ {}}
Mextbr{Maodels} & Vicuna.
7B-v1.1 & SAIL-TB "\
‘midrule

Mtextbf{Novel} & Include &
Calculate '\

‘\label{tab:spe-verbs} ™

‘end {table}
&
Table Latex #
|[Diagrams] . :

I s o il

Figure 6: The overall architecture of PaperOwl. P B !

::' ;..|‘.i.q ‘ L N7 ﬂ:‘ [

“‘?‘f‘&ﬁ'@:{?:&#
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|Diagrams|

(ad pocpund $C-GOES Sbad ¥ Marwtow TIN BOCN Mokl

fipre 8 pooponad SCONN Modd

[Context]: For the proposed SC-GNN model (Fig. 8 ), the Bland-Altman plot shows a mean difference of 0.40 and limits of agreement of [-
0.79, 1.60] This implies that the bascline models have difficulty accurately predicting ground motion intensities for shallow carthquakes.

[Outline): The TISER-GCN model has less accurate predictions and higher variability than the SC-GNN model.

|Insturction): Druwing from the preceding multimodal content and adhering to the outlined, write a thorough and coherent paragraph analys:s.

GT: In contrasl, the baseline TISER-GON model (Fig. 8 ) presents a mean dafference of (.67 and limits of agreement of [-1.09, 2.43). The
mcreased mean difference compared to the SC-GNN model suggests that the TISER-GON moedel predictions are less accurate, Additonzlly, the
wider limits of agreement mdicate a hagher level of vanabality in the model's performance

-
PaperOwl ___‘.__ : The TISER-GCN model (Fig. 8 ) shows a mean difference of 0.60 and limits of agreement of [-1.10, 2.10]. This
indicates that the TISER-GCN model predictions are, on average, less accurate than the SC-GNN model predictions. The wide range of the
limits of agreement suggests that the model's performance is inconsistent across the range of earthquake intensitics

figure 11

[Context): Unidiffuser [4] models the joit pencration across mulliphe modalities, such a8 ext-o-image or image-to-lext generation. In
Figure 10, we show addational results for the joint generation task smplemented by Unadiffuser. As cam be seen, our crafed sdversarial
examples elicit the tarpetad response m vanous gencration paradigms. ... In this sectson, we present additional resalls, visualization, and
analyses 10 supplement the findings in our main paper.

[Insturction]: Describe these mages cooisely,

GT: Addinomal results of VOQA task smplemented by MiniGPT-4,

-
PaperOwl __ f-:_ + Addizonad results for the question-answering task,
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[Dicgrams] Methed Backbooe mlol VCH vCl6
Mase2Foomer Swin-L D370 08876 08596
Mask2Foemer BEITL 0.8964 08611
Mask2Foomer | VIT-Adapter-l. 06120 09007 0.8638

Tabk |
[Context]: With the peoposad method, Cur soution not oely pecforms well = mlol, b ako cutperforms others significanty i video
frame contmuity and consrtmcy oa the PVUW2I3 challengr [n thes poper, . Fimally, we obtain $he 2rd plmce m the fimal sest sz, 2
down in Tkl 4
[Insturction]: Gove 2 skort caption that accurasely comveys the main idea of this figure,

GT: Experimens of difforen: backbooss oo PYUW2023 clallenge et par |

-
FaperOw L'-:_ : Tac compentson of ditferent dockboaes oa the PYUWINZIS valderon sec

\bepnftooleAY
antensg
|oegintobutoviVeesf
|tcprute ’
16f Madv) & FID S\ domearcows & Chor-F15upovrrows & FAZCS luparrews |
Imicrave
ARG R IARGR SN K282\
louey - Guidance 8 1595 & 4456 & 22.13 )\
lowad - Attention & 1688 24427 &20251)
|pattomenls
|eadieatiular)
\eoptiond;
vad|table)
..abled
[Comtext): Tabk 2 showy the reselts for slory continustion tak. As we can s, osr o] i schicve the Baat naalts on bodk datasets,
1536 cad 1841 FID for PoroeoSY aed Fliststoees SV, repectively. A cur modal can greatly presenve chaeactens % ingoove The comasloncy
ol the sory, ... in2lodes & rocurrent At cacoder, ol lmage gensrutnn module, and teo disorminaioes - muege and siocy discnminmec
[Inscwretion): | nosd usuecinet capiicn foe thes diagram.

G Ablenon study results S0 story coatimaeon wek o PococosSy.

-
+ . o - .
Paperthd _X : Abkaion dudy va PretenSY dalsat (o story conlinustin ek
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mPLUG

DocOwl

The Powerful Multi-modal LLM Family
for OCR-free Document Understanding
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https://huagagingface.co/spaces/mPLUG/DocOwl
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TinyChart: Efficient Chart Understanding with Visual Token Merging and Program-of-Thoughts Learning
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ACL2021 Oral

2021.01

4R —EITREL-mPLUG
CVPR 2021 VQA Challenge

ModelScope
GithubFFif

BRI SRR (mPLUG)
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Network# 1T B /B iE X B &, CVPR2021 VQA
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MobileAgent Public

Mobile-Agent: The Powerful Mobile Device Operation Assistant Family
android agent harmony ios app gui automation mobile copilot multimodal +5

Python - B8 MIT License - % 179 . Y 2.2k - ()16 - §9 0 - Updated 15 minutes ago

mPLUG-DocOwl| Public

mPLUG-DocOwl: Modularized Multimodal Large Language Model for Document Understanding
multimodal table-understanding document-understanding mllm multimodal-large-language-models chart-understanding¢

Python - B[8 Apache License 2.0 « % 64 - g 11k - (927 - I3 1 . Updated 2 weeks ago

Rolelnteract Public
Rolelnteract: Evaluating the Social Interaction of Role-Playing Agents

Python - ¥ 4 . Y934 - (D1 - 1910 . Updated 3 weeks ago

Multi-LLM-Agent  Public
Python - % 20 - Y¥156 - @4 - §90 - updated on Apr 23

mPLUG-Owl  Public https://github.com/orgs/X-PLUG/repositories

mPLUG-Owl & mPLUG-0OwI2: Modularized Multimodal Large Language Model
video chatbot dialogue pytorch transformer llama gpt alpaca visual-recognition multimodal e [0]

Python - B8 MIT License - % 158 - Y¥ 2k - ()77 - 111 - Updated on Apr 6

SocialBench Public

SocialBench

&8 Apache License 20 + ¥ 0 - Y¥1 - (D0 - §10 - Updated on Feb 15 L

mPLUG-HalOwl Public

T
mPLUG-HalOwl: Multimodal Hallucination Evaluation and Mitigating - Y- K- X, ;;,‘,‘;:&
- "‘ ¥ ._.r‘ u-" X «"‘;.i‘.'}‘-;v!‘{‘
benchmark contrastive-learning hallucinations mlim multimodal-large-language-models multimodal-hallucination " & » r a,"_ _117'-."&‘&';, .,.f:;.lf‘y,
TR e T

¥1.9¢59 .

g

Python - 513 MIT License - @3 . I'], 0 - Updated on Jan 29
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BIZEE (4T RRER)

W A ENE

mPLUG-DocOwl

Do 1.5

BYE (16MIRER) =HES >

YRl

Bigk (1)

mPLUGH 5 [B) Z 4R R - R -large @

mplug_visual-question-answering_coco_large_en

mPLUGE{§ R ER- K -large ©

mplug_image-captioning_coco_large_en

HX v © GitHub SR e

;& (2) =} ¥ (28)

wangjunyang wagziqag

Mobile-Agent Mobile-Agent

e s Wik, RERE A

mPLUGHRIIZR#E RS- -large ©

mplug_backbone_large_en

mPLUGEI{R R - R -base ©

mplug_image-captioning_coco_base_en
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https://modelscope.cn/search?search=mplug
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