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WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

Kik¢ drawing Al lati wo page ti 6 nn ya

Language models to generate vector graphics mda n se e blind — won n ko drawing commands ldi ri result.
Method tuntun kan jé ki model wo canvas tiré bi 6 se 1 kiin, stroke by stroke, twist to honest si ni pé fifiin
un ni ojui nikan mii nnkan buri si i: a gbodo retrain ré lati lo won. Payoff ni model t6 bd rivals ti a train
lori data to po dé 20 x mu tabi svin die siwdju — result gidi, t6 sora lori benchmark kan, ki i se revolution.

Written by Vera Rubin - Cross-checked by Michele Renda - Edited by Michele Renda - Figures by Laura Nesso
and Nova Vela - Al-assisted, human-reviewed

Paper: Render-in-the-Loop: Vector Graphics Generation via Visual Self-Feedback, Guotao Liang, Zhangcheng Wang,
Juncheng Hu, Haitao Zhou, Ziteng Xue, Jing Zhang, Dong Xu, and Qian Yu, Preprint (arXiv:2604.20730)
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THE CLEAN PAPER artificial intelligence
Yiyaworan pela oja re ti o t1 pa

Béere 16wo okan nind Al awose oni ki 6 yaworan fin 9, ni abé hood ohun méji t6 yato gan-an I sele. Awon image
generators td a mo — awon té le da foto lati sentence kan — 1 paint pixels taara, won si 1& ri canvas bi won se i
sisé. Sugbon ird drawing mii tin wa, t6 daké si i, nibi ti awose ko paint rara. O ko instruction: fa circle sibi, line
sibe, fill shape yii péli blue. Instructions wonyi jé code — Scalable Vector Graphics, tabi SVG, kan naa t6 wa 1éyin
0Opo icon ati logo 16ri web — anfaani re si gidi: esi ki 1 se fixed grid of pixels, bi ko se set of shapes ti o I¢ rescale,

recolour, ati edit léraléra 141 di blurry.

SVG SPEC BEZIER CURVE

+ scalable
+ editable paths

+ crisp at any size

Original SVG blueprint artwork: image naa funra ré jé editable vector file, ti a ko lati paths, grid lines, nodes ati
handles, ki i se fixed pixels.

Laura Nesso / The Clean Paper Permission on file

Isoro ni pé, titi di laipé, awdse t6 1i ko drawing code yii mda 1 se e ni aféji. O 1i emit gbogbo sequence instruction
léekan — circle, line, fill — 14i render won ri lati wo ohun ti 6 ti se. Foju ind wo pé o 1i sketch oju éniyan peld
oji re ti o pa: 6 seé se ki o fi 0ju kan si ibi t6 sin m¢ ibi 0jd ye, sugbdn o ko 1e mo pé ojd keji ti dé ereké, tabi pé
shape irun ti bo imu. Bii bé¢ ni awose wonyi se 1i sisé, idi niyen ti won fi 1é ko code t6 valid patapata, sugbon té

jé visual mess.

egbé kan ti Guotao Liang sd4dju ti se ohun t6 da bi eni pé obvious gan-an: wén jé ki awose nda si oji. Method
won, Render-in-the-Loop, 1i render drawing ti ko tii pari 1€yin step kookan, 6 si fi image nda pada fiin awose saaji
stroke t6 t¢ 1€ e. Apd t6 interesting gidi ki 1 se pé eyi se iranlowo — 6 jé ohun ti won ni 14ti se ki iranlowo nda le

Sisé rara.
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Bawo la se score drawing kan?

Nigba ti iwé iwadii kan ba so pé awose re “ségun” awose mii, 6 ye kd béere: ségun ni ki ni, a si won bawo?
Judging generated picture nira gan-an — ko si answer kan soso t6 t¢ si “ya laptop kan” — nitori nda field
mada 1 lo automatic scores di¢, okookan jé imperfect proxy fin eniyan té i wo esi.

Di¢ nind won wa nind iwé iwddii yii. FID 1 fi overall statistical flavour ti batch generated images wé gidi
ones; lower is better, sugbdn 6 i sapejiwe batch, ki 1 se picture kan. CLIP score i béere 16w Al mii boya
image ba words prompt mu — wulo, sugbon sharpness r¢ da 16ri judge yen. DINO, SSIM ati LPIPS i fi
reconstructed image wé target ni ipele t6 bere 14ti raw pixels dé learned abuda.

Ko si eyikéyii t6 jé truth. Won jé proxies, won si sdba yi pada ni increments kékeré. Ti o b4 ka pé awose
kan score 127.6 nibi ti ekeji jé 128.8, iyen j¢ gidi difference ni itdsona ti a f€¢ — stigbdn 6 jé nudge, ki 1 se
landslide, nint némba t6 kan loosely track ohun ti ojd &niyan 1& so. O ye ké ranti &yi nigba ti akolé b4 jé

“6 ségun awose ti a train 16ri data 20x.”

Ohun ti awon olukowé se

isoro ti awon olukowé f¢ fix ni blind drawing nda finra re. Existing awose wo SVG writing gégé bi pure text
isé-sise: predict chunk code t6 t¢ 1€ e lati code té ti wa, 1ai render re. Eyi i fi “oji” aldgbdra — vision encoder —
ti modern multimodal awose ti ni, j0ko6 ldsdn. Render-in-the-Loop tin isé nda setdo gégé bi step-by-step visual
ilana. Léyin fragment drawing code kookan, partial SVG ni a render si image, a si feed ré pada si awose gégé bi

picture, ki fragment t6 t¢ 1€ e I¢ jé chosen nigba ti awose i wo canvas té wa bayii.

Finding akdko won jé cautionary, won si so 6 ni kedere: fifi loop yii m¢ existing off-the-shelf awose lasan ko sisé.
Nigba ti won feed intermediate renders si lagbara gbogbogbo awose l4isi training patd, quality ko mi sunwon si i
— O buri si i jal¢. awose ti a ko k¢ 1ati lo ojud re ftn isé yii ko lojiji mo bi a se fi lo won.

Nitori nda opo isé ndd wa nind teaching. Won tin training ddta k¢ ki drawing kookan ya si small, visually
meaningful steps — complex shapes ni won split si simpler pieces ki ohun tuntun kan I¢ wa lati ri ni stage kookan
— I¢yin nda woén fine-tune open awose peld eight billion parameters (ti a ko 16ri Qwen3-VL) 1611 step-by-step
sequences wonyi. Wén pe e ni Visual Self-Feedback. Won tin fi ona isé keji kin drawing akoko, Render-and-
Verify: sd4ji ki won accept stroke tuntun, awose render r¢, 6 si check bdya 6 yi picture pada gidi, tabi 6 kan tin
awose lati stop. Ohun t6 se akiyesi ni pé gbogbo eyi sisé 16ri dataset t6 kéré — t6 850,000 examples, kere ju half

data ti rival kan, ati fraction kékeré€ ti data rival mii.

Ohun ti won ri

- Nigba ti a train r¢ bayii, awose nda yaworan ddadda ju blind counterpart r¢ lo — padpad ni iktina oran, nibi ti
blind awose fi oju si ereké, tabi ko requested bar chart, t6 si s¢da generic monitor dipo r¢.

« Lori standard benchmark (MMSVGBench), ona nda competitive peli 1dgbdra rivals, 6 si stn di¢ siwdja 16ri
measures kan — pelu OmniSVG, ti a train 1611 ju déta re 1émeji 1o, ati InternSVG, ti a train 1611 t6 data 20x.


https://omnisvg.github.io/
https://hmwang2002.github.io/release/internsvg/

artificial intelligence

Margins naa kéré. Lori icon set, fin example, pataki image-quality score r¢ jé 127.6 si best rival 128.8, prompt-
matching score re 0.293 si 0.291 — gidi, consistent, sugbdn slender.

Added pieces méjeeji wilo: pa special training tabi drawing-time verification, numbers subt measurably.
Verification step padpad i d4 awose durd kiro nind redraw ohun kan nda 1éraléra.

esi ti awon olukowé fiinra won emphasize ni efficiency — dé ibi yii peld training data t6 kéré gan-an ju leaders

lo.

Ohun ti eyi ko fi eri mule

Ko fi han pé jijé ki awose “ri” jé free win. Ni to6td, idanwo iwé iwadii finra r¢ fi han pé visual feedback ldisi
retraining mu nnkan burd si i. Gain w4 lati retraining, ki i se ojd nikan.

Ko establish large tabi decisive lead. Lori opo score ona naa neck-and-neck peld rivals; “6 ségun awose ti a
train 16ri 20x déta” jé true, sugbdn ni nudges 16ri proxy metrics, 16ri benchmark kan.

Ko demonstrate gbogbogbd artistic ability. Eyi jé 8B research awdse ti 1i ya icons ati simple illustrations ni
small fixed resolution (224 x 224 pixels), ki 1 se general-purpose designer.

ifiwéra peld big gbogbogbo awose (GPT-5) ki i se apples-to-apples: awose yen ki 1 se built tabi tuned fin
narrow code-drawing isé-sise yii, nitori nda beating it here so di¢ nipa awose méjeeji ni gbogbogbo.

Ko wa free. Rendering ati rereading canvas ni step kookan mu generation lora ju emitting code ni blind pass

kan — cost ti awon olukowé acknowledge.

Bawo ni eri se lagbara t6?

Solid nibi ti controlled ifiwéra wa 16ri own terms. Ablations mg: yo training tabi verification, numbers subi —
nitori nda ingredients méjeeji 1l se isé ti awon olukowé claim.

O honest nipa surprise tire. Finding pé naive visual feedback 7 se ipalara ni wén royin, ki i se buried, 6 si
j€ apa to interesting ju lo — correction té wulo si intuition pé input t6 po mda 1i dara nigbagbogbo.

Thin nibi ti leaderboard claim ti wa. Wins 16ri larger-data rivals kéré, won si wa 16ri benchmark kan soso
ti onkowé ti Okan 14ra rivals nda k¢. Small margins 16ri proxy metrics 16ri iddnwo set kan jé suggestive, ki 1 se
settled.

A ko idanwo re¢ ni scale tabi wild. Gbogbo niikan nibi jé icons ati simple illustrations ni low resolution. Boya
idea kan nda sisé fiin complex, high-resolution tabi ayé gidi apere is€ jé future is€¢ — awon olukowé finra won

S0 bée.

Ki nidi ti 6 fi se pataki?

Idea t6 wa larin iwé iwadii yii rorun t6 bée t6 fi f€ jé embarrassing, 6 si gbooro ju drawing lo. Ti program kan ba
1 generate nnkan nipa writing code — web page, chart, diagram, 3D scene — ¢ 1& ko gbogbo nnkan ni blind, ki 6
si reti ire, tabi render bi 6 se 1 19, ki 6 correct course. Closing that loop jé second nature ftn eéniyan; a mda i wo

page léraléra. Fin awose wonyi, 6 jé move tuntun gan-an.
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Ohun t6 mu iwé iwadii ye ki a ka ni asterisk t6 fi m¢ idea nda. Fiftin awose ni ona lati ri ki 1 dogba peld teaching
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re 14ti wo. A gbddo train “ojd” nda, 1¢yin nda ni loop bere si i pay off — ati paapaa nigba yen, payoff gidi suigbdn
measured: draughtsman t6 steady si i, ki 1 se artist ird tuntun. Fin eni t6 A ko irinsé ti 6 yi description pada si
editable graphic — ird nnkan t6 wa l€yin app icons ati illustrations — quiet practical lesson ni ohun t6 wiilo. Win

nibi w4 lati cheaper, smarter training, ki 1 se si i d4ta. Eyi jé lesson t6 dara ju koké mii 16ri leaderboard lo.

Akoétan kedere

Language awose té generate vector graphics — editable, rescalable code 1€yin 0pd web icons ati logos — ti mda
i se e “blind,” won i ko gbogbo drawing commands 141 ri esi. egb¢ ti Guotao Liang sddji propose Render-in-the-
Loop: render half-finished drawing 1€yin step kookan, feed r¢ pada, ki awose ya stroke t6 t¢ 1€ e nigba ti 6 i wo
canvas. Central honest awari won ni pé fifi €yi m¢ existing awose nikan md un buri si i; gain han 1€yin retraining
awose lati lo visual feedback, pela drawing-time check t6 discard stroke ti ko yi ninkan pada. Retrained 8B awose
ba rivals mu tabi sun di¢ siwaja 16ri standard benchmark, botilejepe rivals kan lo data t6 po dé 20x — esi gidi,
stugbon peli small margins 16ri proxy scores ftn icons ati simple illustrations ni low resolution. Takeaway t6 ye ka

pa mo ni efficiency: ri isé re ddadda 1e répo apd kan ti sheer data scale.

Ayewo laisi aseju

Ohun ti iwé iwadii fi han: Retraining vector-graphics awose lti render, ki 6 si wo own half-finished drawing r¢
step by step, i fn esi t6 déra si i, t6 si complete si i ju blind drawing — competitive peld, té si sin di¢ siwdji

larger-data rivals 16ri standard benchmark kan, pela training data t6 kéré.

Ohun t6 seé gba sugbdn ti a ko fi eri mulé: P¢ “ri isé re” jé recipe t6 gbooro t6 dara ju scaling data; pé idea
nda y6o ran complex, high-resolution tabi ayé gidi graphics 10w¢; pé small benchmark margins reflect difference

ti enlyan y6o notice.

Ohun ti ko fi han: P¢ visual feedback nikan 11 ran 1owé (l4isi retraining 6 bur si i); pé lead 16r1 rivals t6bi tabi
decisive; general-purpose drawing ability; fair head-to-head peld gbogbogbo awose bi GPT-5, ti a ko build fin

isé-sise yii.

I

Main limitations: Benchmark kan, ti onkoweé rival kan képa nind r¢; small margins 16ri proxy metrics; 8B awose,
icons ati simple illustrations ni 224 x224; generation lora nitori render-every-step loop.

Confidence wo ni gbogbogbo reader ye ki 6 ni? Giga pé closing the loop — rendering ati rereading bi o se ii
draw — 1 ran 19w gidi, ati pé a gbddo train r¢, ki 1 se kan switch it on. Low-to-moderate pé awose yii decisively

ségun rivals; ka “beats 20 x the data” gégé bi gidi sigbon modest, single-benchmark ¢si. Giga 16ri idea kan t6 ye

k4 réanti: fin code t6 1 draw, looking as you go dara ju drawing blind 9.
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Awon orisun

Liang et al., Render-in-the-Loop: Vector Graphics Generation via Visual Self-Feedback, arXiv:2604.20730
(2026)

https://arxiv.org/abs/2604.20730

OmniSVG project page

https://omnisvg.github.io/

InternSVG project page
https://hmwang2002.github.io/release/internsvg/
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