& el TRANSFORM

- %e [
CLEAN PAPER

/}%\

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

Drawing Al &I=Td+{1& [canvas 2%+ sl =131

Vector graphics ¥R T language models 3T T¥ T “374” #H #7d & — drawing commands 1@
TH &, AR ddd'}gsg image @@d T&1 T8 method model FTstroke-by-stroke canvas ¥¥d &gv G
c:cﬁ§ /GI'?ﬂvai THE 03‘? F Flﬁ:'%‘ “T| & &+ @ performance TYE EHIE: model @ivisual feedback
SHAAH FIATGHITHIR-TISATs | @& retraining & T8 model I rivals & TYHT ITTETINT T8 9dT
& S8 8 IA1a% 3THF data HITTNT Tdh benchmark 97 IHAT # T GEYHIT THTresult —

revolution :rg‘ h

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)



THE CLEAN PAPER FAT TR AT

AE dC Fldh TL ITH]

AT & FIATAIAES § aHIY TIH RIHET ARAY T8 AT S & Ud atile | Taiq Saf-aies
— TU& T0T § RENTHAHAE TIRd & — HH TIRA™ a0 & 3T & ®id G0 a0 fled HFad & |
AHR(T AL TTH AT THIIH AR e TTHH B T T8 MIdN a8 A& A@adls: F8/0a gad T8,
5'3%'??7 TETEH ATHT HIFEATIN &H‘F@&Wﬁgg‘ﬁi — F&TScalable Vector Graphics, FHISVG, Ifa aa &
TET-H ASHT AT ANEAd & | THATRHGTHAT 6 & T TTRE A TR T ST 8 G AR 19 [l

9% &f TR, TG AATLIATRT TC-AT TSFS,E] T TaATRAT IR R AT RS |

SVG SPEC BEZIER CURVE

+ scalable
+ editable paths

+ crisp at any size

o SVG T C At Saf 4a% @98 TIT dhe? REA &, T TR 14 aarh paths, grid lines, nodes 3

handles & T17 |

Laura Nesso / The Clean Paper Permission on file

TAAITIE A&l 86 ad UATA-RE ATE- TATHES TTIT e Fildie &F Heardn a8 Tea s
IEAT— AT, TATAT — U & [AF & AAH adT AR T a7 & 378 (ST F%dh I8 Ta @i 39 gHaa &
TIHTEATR | 36 §8 Fldh TR OTTH FIRATATRT T AE IR 8 S8 T el la, A ATTRTATET
TE AR ELAE ITH T T8 T8 TTEF @ AT T & HI7 36 7T | T HEA HE a¥ 97 SHIA7E &F
FOA T, TAATT T ARAL UATRE & & AARThHIT & Tl 39 SHT AR 2@ & 1TSS, |

Guotao Liang & Aqad aMIEH = AT AT EHTHIE {7 § THTREH I6HTR: AEH AT [a-8 I 2@+
N IT& AT Render-in-the-Loop 8% F¥0T & §& 3TYY A(A¥ AL ST dvdlla T cATstroke TTH & T8 A8
THAY TEA HAAT adllr | H9HT SAaHT 90 T& & Al SGH Aeq ATAd IR, TAHT T8 & & AL AfAT &
AT TEA RIRIATAGHTIST




T FE THIA Fadls & SHATTEA T AEA ®IEIAT &, ATTSATSH( T & HIT &F &, 30T &
Y & 98 75 a9ar ST G9HT Sis( &8 — “TIeH TIB FOTA Ud TaSqa’ 98 | ar—
TAATT T8 YA T3, AT (T TRIIY TAT F0dTe | 97 F 57 AW SHAAAL RRTE T & |
T WHIAY H U &S AW 3 & | FID 7€ 7% Sa (4@ T 9908 G dhH aTAC i aHad o
SATAE ®TdTr; HF AH 98d¥ &, AR T8 T2 GH8 & a¢ H gafle, HAUH aHaF & qC & T80
CLIP score T T Al & TdTR &l Sa1 TWHIE & GG H Sld-Hd @iile — I8, Ad{T 39
TRUHS BT AT aaTs RN DINO, SSIM 3T LPIPS TR A H T Saf filda T Saf &
AT - AT TATTRT &, FAS ThA § ART GEIES JTATaBIl aa |

TTH G FE I9aT AAIH AW AR R | T AT Gdhdd & T A7 aF T2 30 SE TaAd & r=d
& ST T 9ed & &l Ud AL 127.6 3T TAT128.8 H&F ®¥d (s, AISIS,(d &19TH T§ FHAG 6
HAATE — ARIT IS TaTH EARMATY; 3T IT GGIAH, ARTIHAG & T0F § Hael 6 ar
T TSR | “TH ATS Y TWITRY(d AT ®ig AT SH @ ed 97T I8 90 IR T@A8T911s |

N R -
MASEJRESEIEJE]

AER AT TAIATRICH AR o, T8 Ta A HTH o 9N ARSHESA SVG AEa RIVET T8-H1T &l
TR @d & AHTH & HE & AMATHE-J S HATHA BT AT I HH ST AT HN §HE AT multimodal
qEATH T8 ﬁ*—ﬁq\q NET fTFT“3A7%” — vision encoder — S&¥ SSadT® | Render-in-the-Loop S & &l
BT I TRITAH 98 *d s | IIA-FE & &7 @S & 9% AISVG Faf & TT H TS &HTR AT

HET ST (A0, T TATES AT dd & dH HEaHT a@d 80 AT |

ITRIEATTHLT GHIH FO1 aHR, AT IRT HIGH & 6 59 G A1Ed & HIAHHEAIr A6 90 a9
Tg T SE aATRH TaId7dl Tq ITaf aAai Y TIATRTT & Agd GART AEA [dIaH-aH & renders
T, ANUrE AT e — T &7 AW T TN T AT RIS &F & AT AT G SHATH RLATRNT
AR AR NTAT a8 STFAE UATRIAE [ STHT

TAATT AFATRH TIRTT H & | AGh TITAQTT SCTRIGRIEH & dfl 87 9(q7 &8 SE, 9T T &
HTTIL IO Z& — ST ARATA R T ZIIH T BT 51, T8l 8¢ 20 IL a4 & A0 A9 7,
TATET— 3T KT Qwen3-VL I ITXIT TS AT TYHEY TH TA AEA HIgT IL-ZL-FI0T FTRIATIC
fine-tune T & | T T Visual Self-Feedback Fad & | T rd\( FAREHT T A qY, Render-and-Verify, TET
&: 87 T stroke RIHTERE LA & T8 HEA I ST Sd[s AL 3@l & 39 AL H G99 F &5, I&A1
qThae Trget stroke HITETHT Tistrokes T, T& STET I8 AR ATTHTR, T T AT F3, STTH 8 [@=dT
THET AL AT STATHTR | SAAGH & &l T8 99 ATRTHT SE SCHE — I 850,000 ITEIOT
— 9T FAdTR, 06 TAfqaad s Sl 3 & \I&H 3T qay & BE AT & a7A7 R |

~ ~

e RIS

IH a7E TITRYd AEA AT AT THHRYT § d8d? 917 01" — THRT IT I THAH T8 =ET
TES AT ®NTH T T4 adTs AR Tbar chart S ERT THAA monitor TATRATE |



e §9HTE MMSVGBench 9% 7 afdf Avga Wafedeaidra avay & i &5 FRMIT TE=mT o
TfFedia — T8 OmniSVG IATA &, STTE IRATE TR SETIT TEITRTT HIARTAT AT InternSVG,
TG T 7 AR 6 Semimn

ATCBER | BE'ETUT%F{FQ'icon set TTHRFE T image-quality score 127.6 g, R g {THaH Td F:\ CES &1
FT128.8; prompt-matching score 0.293 TR 0.291 & | AT FHAG d AT AT Q?’Taﬁmﬁ‘%, %ﬂh‘ﬁl‘&%ﬁl‘
BET

TATSTE, 1T &FEE ITaITe: T9T TIATRYT €0 AL a0 AT verification & &<, AHAH IT &
F& TdTe | Verification @H TF I¢ HEW ®ITH &< aT-AF a4H § |l & ThdTa |

AGE A A I Ga9 A6 ¥ I &, T8 TRTATR — N HEA R ICATH Tad HF TLITRIT
ST TINIT IH AL ad Ta.9T

Tg RATIHIT & [ d]

TE TEIREHTRT HEA AIG-T IATATA-TT FHETRATE | AT THIAL HTSATATIN S8R Ff
retraining & TG feedback T @YH H¥d TR | FHIRA G ITAGT HTH & A& 318 SHATH
FETEEH F AR |

TE i TS A TH® Jed QUATT T I@aN STITRET scores TT FTHT I LATGaLaT AT da5d FVH
& 1“20x SETIY TWITRTT TEA HIRHT TR-TILT & Tala, A Tdh aaHIE 7 proxy metrics ¥ SE
HAT & AT I7

TE AT F@HAS VAT R GH I8 38 37 TTHEL THATIH HET & AISE qUTY resolution —
224 %224 pixels — 97 icons T A illustrations TTHTe, FE THAT-IG2 I designer &N

TS AAT AW GPT-5 & TA-THHN ATIE TENqATTg 18 : GPT-5 §9 &7 code-drawing FT & ATT
FAE™Tfine-tune & [ ANTAT SHATT TR SH EHRHMEA [ (FHAT HTHA® aF § 50 7 0T |
& HRa H TE TN &% T2 9% canvas ST AT R T@ATAVTRE U &35 TH & TR Al -TH

generation THIdIATe — A& T8 ATT IwE Fid & |

SEAREIGEIC G

HSTEd, TR IAAE G 3T GIYE & | Ablation TYERYOT A &: T TLIATHIT 52T Averification
g, AEEIN AR | SHATT TRTEEH TaIdH &7 78 & STaaiad auTad & |

A AT H TIH F 8 H SHASK | TATITRIT & S feedback & TXETINT FATSH ST
TAATE TN TR IHIAY $ 99 S A9qT THH & Tdh & — “I(d input EHIMG8dY aHTR IH AR

JTUTd AT ST |

AEELS T/ H GHIT | 3T9Tdh STEa™ Talqacaid Iy 9ed SEfR AT Ud a6aqlH I &, A I&]
Wﬁﬁ?ﬁﬁﬁﬁﬁ@%ww T test set T proxy metrics & BE margins G ad &, AATH
BHATEN

TS IHA AT THAA S GATAH SATCRYT | T8 T §5, HF resolution TF icons AT Y illustrations T&
HAfT & | TR a9 Sefo, 399 -resolution AT@HAAd gATIT@ design LT 7 Wiefaa=aT 78 Yaf =T
F AT FEAH & — AGF G& UHHE & |



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

T8 I HHA T@dTs

TH THIA FTREH AAE TIRIT IAE 19 & a3 &, AT AT § g8d AN S(HTs | T&f #§ program
FE AEHT 73, a90T8 — web page, chart, diagram FT3D scene — qIG8 ITATIHE 3 FHldTg ATEHT
IHHE & GadTs & 99 Ga BT ATFAd-add TR 187 fitdh AT AT Gaars | S9H & a0 I8
TR AT RIATEET & 8H ATHY T4 ST a@d T8d & | TE@ @ 1T T A= TAAH 1T & Ta@aT & |

THIAY HITET S IHAETTHIGEH R | HET RIe@- HITHT AT I IG@TFGHTTH &9 A& |
AGRITRIT HIATISATR; THIIE T FHIRATR | 37 a9 RS EHAd (& Ah( T ARG 8 3T (6
T FfaT, FE TTARA 75 T8 FOARE A& UH ITHRIT TTH dM I AT TR @G0T R TR T
graphic § §&Hd & — SI9 app icons 37 illustrations — WWWWWIWW
ST TETHT AR T8 & F SHAHAH T T IR T S | T§ AEVGES T¥ T 7 3{F & I8¢
EEE

HaNTH

dHe? graphics TTH TH INTHEA — T GRS JIT AT SEANOEAATET TS-BE HIT ATHERT TH FE
Eﬁ'@%‘%ﬂ%ﬁd‘—ﬁ iconsaﬁ'{‘logosmg‘—m'g?ﬁ“ﬁ ” &F &Y O G¥ drawing commands A&
3T, AT TUTH 3@ & AU 318 HHIIST el | Guotao Liang & Iqad amIeH Render-in-the-Loop
CHART ®icla: 8% 900 & & YL AL AN ST fild HEA HIGHH @RI, Tl STITeATstroke HTaH 3@ d
EU < | IARTETH ARATIL 3T SHARE ANHIT T8 & &f HEHAEEHES 97 a9 I8 qIaqITAE a1
H 9% eq¢ &l ; RHGTAHRIdTe 9d AT ®ig9d feedback SHARMT HIATGRITH@HTS, 3T FlAT
TAH 9T UHTverification {E TG STHY strokes 8€T7 | SRYTCITRNTT TS 3T THEL TAHEA UHh ARG
F9HIE I7 3T Alagaidid a0 AIERT T8 9dle (-8 §7 [ATda A6 SeTa? IR Rl T
THT— aﬂ_d_clﬁ TAST AT FF-resolution icons T T illustrations T¢ proxy scores & B & Ha¥ & TH |
HE ITII A G SRTATdR : AT HH SIS 8 aG-0S, 88 0h o SCATAAEEH HIeiTg of dhd]

gl

T erdehY 9 M

THIAY RIATE T8 : dhe?-graphics TET AR T TL ATATHYITI(AL 187 &i¥dh 2@+ & AT AT
CITRTT S & 3 (T HIqATH a8 ¥ ST T TLOT TUH ATAT & | Th AHE aGHLHR TL R
IR ST THE T8 T8 SeHE T TITRTIq Tafcagddid aify 3T TERANT T&1

FRITEIT &, TCHATT AR A “AIATRH @A AT THAT 1T § el TIRIT SCEeH & agd¥ =T
&, & TR @A e, 399 -resolution ATAHAA & GATATER graphics T WISAATE HER HITE AT &Hf dTHEH
F BE AT ARG SHIHITE IT TR o< THTHH T & |

TE TIWE RT@HTHT 9T feedback et HEE H¥ATR — retraining® TTTEE THAH didlR; Hf (A <aga a1
I 6T S AMIITHS & ; TAAT-38: 9T I R THAT ATGPT-5 ST TAAT TEH [ GF A IaRY THHA-
HET A




THE CLEAN PAPER FAT TR AT

HET A0 : Ta S TH, ST A9 1T § Ud TA98d @ @@l aTHT proxy metrics § BE HAdT; AS
AT THET THE; 224 x 224 resolution F icons 3T FIA illustrations; AT 8 JX0r 9¥ render FVT & HIIT
“THTgeneration |

THAT TBF RO HREEET? §9 97 7 39 &f J(q7 a8 997 TI0H HEV-a¥ IST Hivd SHFT
SEATHIHA A ®ldla — AR qH T TEA HIEHRSTINT AT IR HIATAT | S GH TEA
F AT TAlgaaaiard e 17 & d8a7 &R T2 &F § TYIH AT ; “20x SSaM A8 hlg @l
THAA 6 AR SETTH-ATH S TUH & | TE TG A0S TGT aA¥ T¢ THR 6 & A6 E F1a? T
8, 39% A0 I7d -9od a@A Y 8y TIEq7 990 & 98a< & |

qH

~

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/


https://arxiv.org/abs/2604.20730
https://omnisvg.github.io/
https://hmwang2002.github.io/release/internsvg/

	आँखें बंद करके चित्र बनाना
	लेखकों ने क्या किया
	उन्हें क्या मिला
	यह क्या साबित नहीं करता
	साक्ष्य कितना मजबूत है
	यह क्यों मायने रखता है
	संक्षेप में
	बिना बढ़ा-चढ़ाकर जाँच

