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How an LLM Interprets the Smurfs’ Distributional Language
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“Come on, hand me the thing,
so | can finally open this bottle
of Merlot.”

Unsmurfed “In which drawer is the thing
again?”

“No, you need to turn the thing in the
other direction!”

T'm gonna smuvf of ¢
somewhere and take me
a short smuvé’/

=
Go on/ Get to

smuvf like
everyone else/
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Context is A
meaning o ’

“You shall know a word by the company
it keeps.”

(John R. Firth, 1957)
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BERT and Masked
Language Modeling
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Research
questions
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Many LLMs are trained through a Masked Language
Modeling (MLM) task.

When humans read Smurfs comics, they achieve the
same task with ease, naturally.

» Do LLMs perform this essential task in the same
way as humans?

» Would an LLM be able to read and disambiguate
Smurf language?

» What do the LLM completions of Smurf [anguage
tell us about these models?
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Frequency of 'schtroumpf-' words within the full vocabulary (5 albums)
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Pipeline

ou 7FER 4 Gemini

Opencv PaddleOCR

OpenCV
(Computer Vision)

PaddleOCR
(French OCR)

ComiQ (with
Gemini 2.5 Flash)

CamemBERT
(+ spaCy)

Detect panel borders
(grayscale
thresholds)

Unsmurfed

Extract text from each Identify text bubbles Dynamic unmasking

panel and structure OCR of [smurf-] words text output

PDF Smurf pages

Massachusetts Institute of Technology 8



[ ] [
ComiQ ¥ oy ~

L 4 e
— ”mm-mm-n-lmm-mmnnm"!” —

—

An Al-powered Python library for comic book OCR
(Kanishq, 2025)

https://github.com/StoneSteel27/ComiQ
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https://github.com/StoneSteel27/ComiQ

ComiQ
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Saprischtrournpf /
Le por est vide’

!

Ce qui est schirournpfant,
cestquilny a pas
d’euphorbe pav ici ./ 1\ faur
aller trés loin pouwr en
schtroumpfer ./

Tant pis ,/ Je vais mettre
quelques grains d’ellébore

a la place / On sechtroumpfera
bien ce que ¢a schtroumpfevra ./

Non/Rien a faive /
[l fautr de )’ euphorbe /

Je partirai
ern schhroumpfevr
demain marin /

- (W 1
\\ -

A

Gy
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LLM
Unsmurfing

/
=

CamemBERT
French-trained BERT model
(Martin et al., 2020)
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Unmasking Smurf language

1. Detect smurf- words and their grammatical nuances (smurfs,
smurfing, smurfed, smurfily...).

2. Use CamemBERT to replace all smurf- words with [MASK]

tokens.

3. Have the model predict the most likely word for each
[IMASK], based on the (co)-text in its panel and in the n
previous panel(s), with enforced grammatical information.
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Le lericerrzaim Je re reviendrzai pas avant h

matin .. quelques schhroumpfs /
Soyes bien schitroumpfs
pendant mon abserce /

s

| won't be back before a few smurfs!
Be very smurf while I'm gone.

)’.(‘B‘}
Le /eriderrizir Je re reviendrai pas avant 1
matrs .. quelques [MASK] A

Soyes bien [MASK]
pendant rmon abserice ’

| won't be back before a few [MASK]!
Be very [MASK] while I'm gone.
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Le lericermzirm
3t ..

Je ne reviendrai pas avant
quelques schhroumpfs /
Soyes bienn schitroumpfs
pendant mon absence

Le lericermanm
matir...

Je ne reviendra pas aavant
quelques  jours 2
Soyes bien oageo
pendanrnt mon absence /

Massachusetts Institute of Technology

| won't be back before a few smurfs!
Be very smurf while I'm gone.

| won't be back before a few days!
Be very good while I'm gone.

=>» Top-1 prediction
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Le lericermzirm
3t ..

Je rne reviendrai pas avarﬂ'
quelques schhroumpts !
Soves bien sch}voumpF‘s
pendant mon abserice ’

z3
ooy,

Le lericeriaim
mato ..

Je ne reviendrai pas avani' 3

quelques moio
Soyes bien attentifs
pendant mon abserce

Massachusetts Institute of Technology

| won't be back before a few smurfs!
Be very smurf while I'm gone.

| won't be back before a few months!
Be very careful while I'm gone.

=>» Top-2 prediction
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Examples

TI faut bien
schtvourmpfev
un peu rma

popularits !

Top 5:
Top 4
Top 3:
Top 2:
Top 1:

Top b5: « |l faut bien relancer un peu ma popularité! »
Top 4: « |l faut bien entretenir un peu ma popularité! »
Top 3: « |l faut bien connaitre un peu ma popularité! »
Top 2: « |l faut bien augmenter un peu ma popularité! »
Top 1: « Il faut bien booster un peu ma popularité! »
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« It's important to smurf my popularity a little! »

« It's important to revive my popularity a little! »
« It's important to maintain my popularity a little! »
« It's important to know my popularity a little! »
« It's important to augment my popularity a little! »
« It's important to boost my popularity a little! »
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Examples

« ... And by the way, | always tell
the Great Smurf that! | say to him,
"Great Smurf, aren’t | the smurfiest
of all the Smurfs?" And the Great
Smurf always says yes. That's why
you have to vote for me! »

« ... And by the way, | always tell
the Great God that! | say to him,
"Great Jesus, aren’t | the smartest
of all the animals?" And the Great
Master always says yes. That's
why you have to vote for me! »

Massachusetts Institute of Technology

.. Er d'alleuvs, je le lui dis toujours,

au Grand Schivourmpf /Je lui dis : Grand
Schihvoumpf, n ’egv-cc PaS que e ouis le
plus echtroumpt des Schrvoumpfs? EY
le Grand Schtroumpt, il me rvépord
tougouye que owl [ Voila pouvquol
0 rauY voter pouy moi !/

.. Er d'alleuvs, je le lui dis toujours,

Hu Gravd Pieu . [Je lui die : Grarnd
Jeosus " est-Ce PAS qQue & Bl le

plue intelligent des animaux

Grand Maitre il me vépond

touyours que oul . Voila pourquol

i Faul voter pouy moi /
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Examples

_— » -
F c..u .o QU ot \ La sMtroumpt Clawt bon '
Pt SIHreournpl 7 de ™Ma d o - o "5 s )
qu‘ @ $CHY"Ouey "f' ot waneniph B < e - | ‘
de mon achtvouropd T el - l e - - ' .
] t y A . !

o « What's more smurf than the /grsesg‘r;lggrgm est La_naisoance
smurf of my smurf? » que le  contenu <

o « The smurf of my smurf! » de mon blog 2

o «All good, come in! » |

» « What’s more important than
the content of my blog? »

» « The birth of my mother! » -

Massachusetts Institute of Technology
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Conclusions &

Perspectives “Unsmurfed” is a playful take on how the integration of

large language models (LLMs) into narrative art strips
both authors and readers of their creativity.

Art-research project of publishing a 1:1 Al-unsmurfed
version of a Smurfs album.

« Add image captioning into the pipeline.
* Extend to other languages.

« Ask human annotators to select the model’s most
relevant prediction (top-1 to top-10). Is top-1 always
the best?

 Have human participants perform the same task of
“‘unsmurfing” and compare with LLM results.

Massachusetts Institute of Technology
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‘THE SMURFS’ IN DIFFERENT LANGUAGES

translations and etymologies of Peyo's little blue creatures

Etymologies
from French Schtroumpfs

‘ from Dutch Smurfen

‘ﬂ other names beginning with S

*Schtroumpfis a neoiog;sm that happens
fo sound like the G erman for sock.
*Smurf is also a nealog
Smoulove is based on !herr blue colour.
irinler means cule.
arrufet is a Catalan sprite and sounds
s;mu‘arfo Barretina, the smurf hal.
* Pitufos comes from Patufst, a Catalan
fork!are character.
* Poitokiak comes from Potloka, the
Bas ue pany breed
* Putfi comes fram buffi (funny/sirange)
*Térpdk means dwarves.

names not beginning with S

unknown

Smoulové |I i

Smolk:

https://www.reddit.com/r/etymologymap
s/comments/7gb56ox/the smurfs in eur
opean languages xpost from/

Sirinler
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