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Stability A

Achievement unlocked:
Diffusion models can spell now!
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FHERRFI A AT W73 IR ARG TG A] Tt
RISETROE DS, S IERUR (RS XA EG S
RO ESETHHIC (H 2 AMEARA A SRR 56
B o BRRRIEARE R IIA R,
AT, RN SRR,

1. 515

RS R rh AR BB (Song 5, 2020), 1R
MgRd e, EM%a R MR R RN A A AfTE
P12, G ML B RFITZALRE S, &R AT H
T A BN ZREAE A A (A I 2R 508 50 A BT AL
P85 (Sohl-Dickstein ¥, 2015; Song & Ermon, 2020),
IX A A R AR R ELIE BH AR B R B v 4 K
HEHE (EG)  (Ho %, 2020), TR, ¥ HUEE
TR M B IRTE 5 i N\ A il 70 R AN LA ) S
bRbriETT %, BA L NENRIRZINIZLAES]) (Saharia
% 2022b; Ramesh %, 2022; Rombach ¥, 2022; Podell
%, 2023; Dai 5, 2023; Esser %%, 2023; Blattmann %,
2023b; Betker &, 2023; Blattmann 3§, 2023a; Singer
T, 2022), HTIX AR AR AR A BURTAR 5 Y T 5K
A, DASAEFIS RR I8 KRR ], 5¢ T 5 w3145
1 /B PR AE A AT AW N (Karras %, 2023;
Liu %%, 2022),

EIRAEE MBS F 7 1 R 70 1 128 P DASE IR & R
2R, (BH51R TIREMARBEARI-, X1k
RAEATRE A EERN, BIan, ToiEARERREEE S
P M A B 1603 72 AT R S B0 ZRFn N 7010 2 [T Y
w72, FHreAmRaEBEAERE (Lin &, 2024),
HENZE, B RAIERN RN AR,
BETIRE M RALRCR, HhERR R R E 2 MDA e
Bz e, mESEEAR S HAEL, HAS
FPARREMR, BT O N AEE I 2% ) — R I
fiti, IXEALFENRAEREL,

— MR E AU AT A BRI B 2 T IEAY 5 R (Rec-
(Liu %, 2022; Albergo & Vanden-

tified Flow, RF)
Eijnden, 2022; Lipman 5, 2023), ‘EfEEHZ FIEHEE
EAIEFS , BRI MERR B E A EIRER, H
TESEEH IR R 2R, — LB CAE /NIRRT
SRS TS RIIGIE (Ma %5, 2024), {HIXETERF
PR R, fEAR T ED, FATmid S g

IE A (R IR R SR SO IX — IR, ISR T
ARG B (Ho %5, 2020), 1@ AKHIEHRSY,
TR A S E T AT ELER, FFUERHHEAL
%

FARM, XARZEGE KT 2R E—
B EE SRR R B M AR (PlanE i 22 EE
71 (Vaswani &, 2017; Rombach &, 2022)) — R
A, BATHRE T — W2, AEIBHISA token
S AT SR, T ERE M B AR HL, FRATTRE
X —REUENB ER ARG &, R HAY &
o, BATER T RIS A AT il 4a e, IE3RM
RIS IEIR S S B AF I B 3G RIS % DA
Ko

PAT B K BIRBR AR £ R B AR B € & PEAS (Ghosh
F2023) FIANKWEFIFED LEBE T HFHD
SDXL (Podell %, 2023), SDXL-Turbo (Sauer %,
2023). Pixart-a (Chen %, 2023) AN AJER DALL-E
3 (Betker 7§, 2023),

AR TIIANT T (1) BATTDN AR Y R
RS ER AT TR RGEDTTE,  DAE B
RiIRE, Mitt, FADVEIERERISIA T Hr s R
Feds, MHECZ AT AR RAE a VERE A stk (i) 3
IR T — i AT SOR B B G5 SR,
XAFNEB token FTEMLEHFEER N AIZZ H, FANIE
BA T MHELIABE M4 (W UVIT (Hoogeboom =,
2023) Al DIiT (Peebles & Xie, 2023)) %, &)q,
FAIT (i) XHBRIHEAT THETBAR TS, FFROR T REER]
P 48 a5 BATRY, BARKSRUESIR 5l
T2I-CompBench (Huang %%, 2023), GenEval (Ghosh
%, 2023) FEPRAAZE I IPAS YR SR 2 15
MEREF DI, TANATF AR, I E,

2. Bl Eif iR

BATB BB, K= A py FHIREAR o,
WA BIEHE T po HIIFEAR 20, 727758 (ODE)
TR,

dy; = ve(yr, 1) dt , (1)

HA#RE o HZEMEINE 0 28k, ZAT Chen %
(2018) MY TAREBOEN "] 57> ODE RAf: B KR
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Faquation (1) X AR EIAIRE, BAEX T
SHA vo (ye, t) FIRBIMLE RN, BAHMAVENTTR
B EAREY v, FHHEAR po f1 py ZAAIHER
At N TR uy, BAE AT, X
T po 1 p1 = N(0,1) ZRIMEREEZ p,, W
2 = azro + be  where e ~ N(0,1) . (2)
MNT ag=1,bp =0,a1 =0 F by =1, W%,
pie(2t) = Ecn(o,)pe(2t]€) (3)
S8R AT A — 2L
NTHRIK 2, m0 Ml e ZRIIRER, TATTIN ¢ F
Ut QD—F
Pi(-€) : mg — azxo + bre (4)
wi(zle) = i (¥ ' (2]e)le) ()

HT 2z, ATPAE K ODE 2z, = uy(2|e) HIfE, WA
BN 20 = w0, ui(-|€) AL pi(-le)o PILAFIH SRR
P ue(-|e) &L G EY) u,, BAEBILGHERIRZ p,
(Lipman %, 2023) (W B.1):

Ut(Z) = EENN(O,I)ut (Z|€) p*(z) (6)

B ATk HARERE o, BT Equation 6 H
AL TAEDOR R, (H &R R (W B.1)
Lorm = By, 210 p(0l[ve(2,1) —u(zlO)|5,  (7)
(E AR u,(2]e) TREE T ZMMER KRR AR,
N T BRI RN BRER, BATE ) (x0le) =
ajxo 4 bie Ml ;7 (z]e) = Z_aif‘s KA (5)

2 = wy(zle) = %zt - ebt(Z—z - %z) . (8)
BUEHIE 15006 A, = log ko FIFT X = 2(% — 1),
FATAT LK Equation (8) 5N

al bt

ug(z¢|€) = a—izt - 5)\26 (9)

TR, FAMEA Equation (9) ¥ Equation (7)
EFT SR P E A

al by
LCFM = Et7pt(z\e),p(6)||v@(z7t) - ;zz + Ef)‘:f‘{”% (10)

b 2
B (23 llcalart) =l (11)

HARNTELT o = 572 (ve — 22,

VR, IR AR AR ELE S I R S AL
RS, Fik, TS H&MIMBERARE, H
P mIfRIR IS B, Al ReBmMtiLeus, J 7%
—HIRER T (RAEZBAR), FRAITA] DA
DLFRE HBEFR G8fE Kingma & Gao (2023)):

1
Ly(z0) = ~ 5 Benu(e),ennr(o,1) [weAilleo (2, t) — €] ,

Hrpw, = —IX07 MNT Lopuo

3. Wi

FEATA e, BA1HE LREAXRAFZE, &
LS

BIEH  BIER (Rectified Flow, RF) (Liu %, 2022;
Albergo & Vanden-Eijnden, 2022; Lipman 5, 2023)
TE SCH A1 AR A B 79 A AR TR S 7040 2 TR ) B 2k
B, Bl

ze = (1 —t)xo + te, (12)
S/ Lopn, MNT i = L Mg BESH
R veo

EDM EDM (Karras 5§, 2022) {# a1 w1
oK

2y = xo + bse (13)
HA (Kingma & Gao, 2023) b, = exp Fy/'(t|P, P2)
Fyt BBMEN P, 720 P2 BIESS AR50
R, TFREIXMERSE

At ~ N(=2P,,, (2P,)?*) fort ~U(0,1) (14)

Megi@t F S8t (Kingma & Gao, 2023; Karras
%, 2022), #AKRAIPAE K ﬂw};:DM, Hrp

wEPM = N (\| = 2P, (2P)%) (e ™ +0.5%)  (15)

A9%  (Nichol & Dhariwal, 2021) $&H a0 N ATH]
oK
T T
2 = cos(gt)xo + 51n(§t)e . (16)
GE e ZEULRIRS, XN M T w, = sech(A/2)o
Y5 v ML (Kingma & Gao, 2023) & H, i
U w, = e M/2 25H,
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(LDM-) £ LDM (Rombach %, 2022) f#
DDPM ¥ & &K (Ho %, 2020), ™ & &2 77
EREWEE, 0o = V1-af, HAT ALK
Be WEEENEY ¢t =0,....,T -1 EX a;, W'F
ar = (TT' o (1 — B.)) o MFLEMILTUE Bo 1 Br_1,
DDPM fH] 8; = Bo + 75 (Br—1 — Bo) LDM fiEH]

By = (\/570"' ﬁ(\/ Br—1 — \/ﬁ?))i

3.1. i RF BRUEHIN) SNR REESS

RF $#UK1E [0, 1) HRIFTA N R 355 )l 2R
& voo HIGEIRVEETIEFR € — 2o X [0, 1] HEIE
t RVEERE: AT ¢t =0, RICHE p, HIIIE, X
T t=1, BALHNRZ po BIME. —HRM, Kt B
A INE IS5 045 U(t) ERZENEER ©(t) B4
M TIBERK Lo, HAP
wf = %W(t) (17)
R, FRATE E bR I B A0 R A A [E] I (A] 255k
HUNTEZIINE, # TR, AR R 2
HIN AP B (1)

Logit IEARME —NETUZ logit IEAS7 A (Atchi-

son & Shen, 1980), ‘ETEHEDE LR EHE 2 NE, H

Bl
1 1 (logit(t) — m)?
n t; ) = - ’
Tt 8) = et ) eXp( 252 )

(18)
Hrb logit(t) = log 1, BAMNEZH m MIRESH
so P ESEETATREGS K I 25N 7] 20 fm B B 2R po
() m) B p; GERY m). 1 Figure 11 iR, R
JESEEE T AT BE

FESREH, BATMIES D u ~ N (u;m, s) HR
R R u, FREIIAREE AT

BEHERBHABCRIE Logit IEARREENSA 0 1 1
WEERTHR. N T OIRIX RSN EREE AR, 3K
M EERAE [0, 1] EEA TS IE 5 A R 20 R A
fiio MNTRESE s, BATEX

frvoae(is) =1 —u—s- (cos®(Fu) = 1+u). (19)

MF 1 <s< 2, AFECRAEN, BRI
EAMBEEIEIE moae(tss) — | L 11 (1] FTHE,

N Figure 11 iR, RIESEBIEHIEREL R A
(ER o) s (ARY o) BmEFRIRRE, X NAR
LS B Tnoae(t;s = 0) = U(t) (s = 0 |),
TEZ iR BRI LA 728 (Liu 55, 2022;
Ma %%, 2024),

gyt &5, BAMAE RF BEHHEE Section 3
R 452 EE (Nichol & Dhariwal, 2021), FeAlIHE, F
TSRS £ u s f(u) =t, uwe[0,1], f#15 log-snr
5 RxEEIEEL: 21og COSE,%“) =2log 1f{(;‘ o Kf# f,

T u~ Uu) BAHGE

t=flu)=1- tan(zu) 11 (20)
MEEATHS 25
d 2
TCosMap (t) = dtfl(t)‘ i ey L (21)

4. XABIEBRH

T BRI SO SRR, BATIIBR TR 2 8
SORRIERIX PRI, TR0 A BONZRRR 31
BIEINFOR, IFHIATRANY #E TR, X
19— MIEBATE Figure 2 it

AR AR B IEAE LDM (Rombach 5§, 2022)
FEFUIIZR B gmbas 078 7E 23 B FR il RS0 2 B G A5,
KT EGRBER RGN, BRAOEIEZ /1075
1% (Saharia 5§, 2022b; Balaji 5§, 2022), i F)IZk
HIRE AR RIS SCAR 5 o T Appendix B.2.

ZEAY B TMSRMAZEEET DIT (Pee-
bles & Xie, 2023), DiT {XH ERFZMHEIGARK, R
VEITRIBLAIIE 28 S5 o3 B0 AR AR E) 25 AT 2R AR
AU, BAVERREL ¢ 7 cpee BN TENTEHIHL
HIHE A (H2, BT SCRFRRE KT
Ak NHFLRLE (S B (Podell 2, 2023), MZSHARESR
HFFIERIR copxe HIERo

P AT Ey SCAS AT P G Y RN AHL R B
HARM, FRATRMA BImLIFIEIBEGERR »
Rhxwxe {] 2 x 2 patch B ERNEKERN % “h- % ~w B
patch ZatdF4, TEXFIXA™ patch ZRASFISCARGRID cooxt
IAZBAAEEE, BITERMDTY, REHA1E
& DIiT, M —FRFEHER S MLP,
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Caption

T

(_cupG/i4a ) cupL/i4 | T5XXL )

77+ 77 tokens Noised Latent
3
o 4096
channel

(___ wmrp ) (_ Linear )

1

Pooled

?

( MM-DiT-Block 1 )
Sinusoidal Encoding I [

( MM-DiT-Block 2 )

( MM-DiT-Block d )

Modulation

Unpatching

(a) A A AR,

EE

©%® o

(b) = MM-DiT $

- BRANIBVRZ, EHEH © FoR, TTRIRIEM « For. AT Q M1 K [ RMS-Norm RESEWZRIET. BREFHK

A 2
fF&E,

TSR E G IR AERES EERRR, AN
PR ZS S FH I MR AR E SR, 4 Figure 2b AR,
XA T A RS E MRS Transformer, {HAE
TR ErEREMAME S P, S MARRA]
DMESS HRZ B TR, RINEES —,

T AT GER RS, FRATABARERE ¢ (B
ERENREE) SBICERIT AN, EId R R
/NEEN 64 -d (FE MLP B fRE] 4 - 64 - d JHIE),
HRERTSRBRIREN d

5. LK
5.1. BUHEIER

BAH EHFR MR Equation 1 /5 EIZRIT—
IR AR T B =% 9 T REAE AR 77 I R T e
B, BAHEGMCARTZ, RS, BARERNRIEE.
AN, ARTTIERIRKR RS AT BRI, A —E
SR TRERME, FIRAFHZREE T IR AT

LA HER

FATTE ImageNet (Russakovsky <&, 2014) FI
CC12M (Changpinyo %, 2021) _EillZAERL, FH1EIIZ
IR IR UEIR S, CLIP 434 (Radford %, 2021;
Hessel 5%, 2021) 1 FID (Heusel &, 2017) P& IIZRAL
HA EMA A&, RN ERFARERIZE CRAEB
5| SR EERRAEDEO, FAT1HZ (Saver 55, 2021) B
M5 CLIP F#iE B FID, ATA+EREAE COCO-2014
WUEEE (Lin 5, 2014) LTI, YIZGHIRIEES
BTSRRI Appendix B.3,
5.1.1. &%

BATER N EIEE LV LE/T 61 MARRIPA
Ho FMEERE Section 3 LA RA(K:

e e M v WK, RHZLM (eps/linear.

v/linear) MI5R5% (eps/cos. v/cos) JAE,
o RF #ARIBEL mmode(t;s) (rf/mode(s)) , HH



Title Suppressed Due to Excessive Size

rank averaged over ImageNet CC12M
variant all 5 steps 50 steps variant CLIP FID CLIP FID
rf/lognorm(0.00, 1.00)  1.54  1.25 1.50 rf 0.247 4970 0217 94.90
rf/lognorm(1.00, 0.60)  2.08  3.50 2.00 edm(-1.20, 1.20) 0.236  63.12  0.200  116.60
rf/lognorm(0.50, 0.60) 2.71 8.50 1.00 eps/linear 0.245 48.42  0.222 90.34
rf/mode(1.29) 2.75  3.25 3.00 v/cos 0.244  50.74  0.209  97.87
rf/lognorm(0.50, 1.00)  2.83  1.50 2.50 v/linear 0.246  51.68 0.217  100.76
eps/linear 288 425 2.75 rf/lognorm(0.50, 0.60)  0.256  80.41  0.233  120.84
rf/mode(1.75) 333 275 2.75 rf/mode(1.75) 0.253  44.39 0218  94.06
rf/cosmap 413 375 4.00 rf/lognorm(1.00, 0.60)  0.254 11426 0.234  147.69
edm(0.00, 0.60) 5.63  13.25 3.25 rf/lognorm(-0.50, 1.00) ~ 0.248  45.64 0.219  89.70
rf 567  6.50 5.75
v/linear 6.83 5.75 775 rf/lognorm(0.00, 1.00)  0.250 45.78  0.224 89.91
edm(0.60, 1.20) 9.0 13.00 9.0 & 2. FEAEKRSER. R 25 DTSRRI FID
v/cos 9.17  12.25 8.75 Fl CLIP 5381 BMMRHER T Belf. B_4F 1 % =450
edm/cos 11.04  14.25 11.25 %H,
edm/rf 13.04  15.25 13.25
edm(-1.20, 1.20) 15.58  20.25 15.00

Bo1 ABHIRIBIG. X TS, BRI,
%t EMA FHE EMA U, PSRRI FSRAA B
7T,

s B 7 METE -1 3 1.75 Z BS54, PAK
s=1.0 M s =0 BIEN, JE& AN AR
¥ (rf/mode),

o RF #KHEHL mn(t;m,s) (rf/lognorm(m, s)),
WA 30 4 (m,s) H, EFm £ -13812
RI¥S515040, s 1F 0.2 3] 2.2 Z A5 501,

o RF #iZAEHD TCosMap (t) (rf/cosmap),

« EDM (edm(P,,,P,)), P, [ 15 ™MHEE —1.2 7
1.2 ZE¥S 21, P, 1 0.6 £ 1.8 Z[AItY5) )
o R Py, Py = (—1.2,1.2) XM (Karras 5,
2022) IS,

o EDM 8B HIUCH rf A9 log-SNR X E 1Y &
(edm/rf) FIPEHC v/cos B log-SNR A EE Y &
(edm/cos),

R TAEUIET, BIERER EMA RN
IEMRK BN R, SRJEUWER A 6 PR RIS IR E
(BHIE EMA BE) K15/ CLIP 721 FID,

T RIEARIZE, EMA AEMEHRRIEFNTE
24 MG, BAMEAIE T SHIFEEN AR AXBAT
i JTIEIR . RERFIE CLIP 1 FID 7% Bk

| Pareto BROLAIZER, NHPEHATIANRS], MPR
TR, WESCEFRZNR, EEEAHRTENR. &
JETE 24 R E LIRS,

BAMER 1 HEPGER, HAooTHAFRBES
PRI, FRATHB R R B NN ZR, Al
SRR TRREILE 5 0 50 2 RAFSR I E AT
%o

FATMEEE] rf/lognorm(0.00, 1.00) UHZIRE
BariIHEA, e T BAY SN R RERME ER A
I (rf), MIMERIUE T F AN A2 B BRI, TERT
AARH, A A BN AR R ER AR
AT Z w8 Y LDM-Linear (Rombach %, 2022)
"I (eps/linear),

BATTHL WL 5 2 B LA (R AE FELL I E R R R 4F,
e HAMIE TR ZE, B, rf/lognorm(0.50,
0.60) TE 50 RIS EU N BRI IR, HIE 5
RIS NRINEESGZ CEHES 85), 1R 2
I EAR A TR R R AT N, B —HE R
RNEBIR I EAER N EIEE LR 25 RIS EN
febr, F—HE/RIEZ & AE CLIP f1 FID 23 5UHEE A,
R rf/mode (1.75) Ak, IXLEAKEFETE— MR L&
AR, (BfES —Mahs LRIEN %, MHibz
T, BATHERWEE] rf/lognorm(0.00, 1.00) E%%
fErRAEdESE R ETEUS RAFRI, HA WP EMR
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140 ¢
—— edm(-1.20, 1.20)

—— eps/linear
—— rf/lognorm(0.00, 1.00)
== rf

120

100 —— v/cos

—e*= v/linear

FID

80

60

number of sampling steps

A 3. BIEREA SRR, BIERTERAEE /DR T A
AR L T 25 B R PAE, HAF rf/lognorm(0.00,
1.00) Xt eps/linear fR¥F5ES 11,

PRB=RED, —UOREHE RERI,

B, BAME Figure 3 B T AR ATHEN:
118, HPBAT AR AXAEHARIEE (edn,
rf, eps Ml v)o BIERAREME ERIEL, S5HAM
NEAEEL, D RAE BN HAERE IR AU,

5.2. BOHBSRE SR

TERTHAET A, BAHS T — AKX, #BIE
AR AES LDM-Linear (Rombach %, 2022) ¢
EDM (Karras 5%, 2022) SN AKX TS, &
FErae@ER e, WEBRNEZ AP H T &S PeR
XABNEGE KR MM, FATEENREMERETY
HR TR AT, R T 18IS w4 48 1 S 8K DA
K BATE FH A UG RI SCAFR R B R, (EDA R,
FAHEIRTE Section 5.3 HARTRERLE T IAZ QN Al et
XA

5.2.1. SO HYmES 2

TETEY OB ALE I 72 7| 25 B g S A AT E 23 1A]
HIZITREIMERNE (Rombach 5§, 2022), % HYwES
R RGB BB X e REXWX3 Wi SI{L4E 2% A
r = B(X) € R>wxd, iz B Yt as it B8R & N iB1E
P EONZRE AR BI E G P24t B, 5 Dai 5%
(2023) KL, BATLIG INTEAEIBIELL d REBERA
HEMERE (UL Table 3), HHN o FEEAERRAIINIE R
PeictE, HitAEE RIS BIEETEE &R d FRINE
i, REGRSEENEIGRTE, FIATE Figure 10 H15
IETIX—R, d=16 BIMETEMEAR FID FREIIH
ARG, AT IXEER, B Eakimf

Ei=Lnn 4chn 8chn 16 chn
FID (1) 241 156  1.06
Perceptual Similarity (J) 0.85 0.68 0.45
SSIM (1) 075 079  0.86
PSNR (1) 25.12 2640 28.62

& 3. ORI A dubthds. NFEEACE MR EE MR, AT
ARBUE R RAER 78 f =8,

JRIGHIA A 50/50 IRE

RRIIZ (%) BIIE (%)
Color Attribution 11.75 24.75
Colors 71.54 68.09
Position 6.50 18.00
Counting 33.44 41.56
Single Object 95.00 93.75
Two Objects 41.41 52.53
Overall score 43.27 49.78

& 4. BIERMIE A, FRAEK (8d CogVLM (Wang
25 2023)) MFUARHRSIAN) 50/50 JRA ELBISOE T X AF|
K& ERE, JBid GenEval (Ghosh 5, 2023) FEHH TR,

}Téﬁﬁ d: 160

5.2.2. BOHREIASOAR

Betker % (2023) UEBH & BRI SCARRE B3 2508 K
RIS SCAR S EUGARRY, X2 R KRS E G E R &
AN THER A @ S TRk, dETEEGE-, &
IR Y 5=/ R TR SCFENE (Betker 4,
2023), FANEAILTTE, (EH RN E 555
CogVLM (Wang 5§, 2023) R AKIAEEIE S 4 KA KL
IR, A& A SR E S VLM F1IR
FEANIRES:, FRATR 50% BRIEF 50% & AR
Ao

T VEAS A AR SO AR S AT ZRRIROR, &
IR TR d = 15 MM-DiT #F3: 250k 45, —
MU RERIR AR, 55— 50/50 R E. Al
£ Table 4 H{#H GenEval 3 (Ghosh &, 2023) I
i IRIE AR, S5 5RRBAME A& B IR SCAR AT
SRAV R RYBA TR T A R GB R IR SOAR RIS, (Al
EAR TAEMHRE 2 FBATRA 50/50 & 5%/ R G R
ARG
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a space A cheeseburger with a hole in the floor of a small office made This dreamlike human life depicted an origami pig
elevator, juicy beef patties and my bathroom with out of car parts digital art captures a entirely out of on fire in the
cinematic scifi melted cheese sits on small gremlins living vibrant, fractals middle of a
art top of a toilet that in it kaleidoscopic bird in dark room with
looks like a throne a lush rainforest. a pentagram on
and stands in the the floor

middle of the royal

chamber.

an old rusted robot wearing pants and a jacket riding skis in a smiling cartoon dog sits at a table, coffee mug on hand, as a room goes up

supermarket. in flames. “This is fine,” the dog assures himself.

A whimsical and creative image depicting a hybrid creature that is a mix of a waffle and a hippopotamus. This imaginative creature features the

distinctive, bulky body of a hippo, but with a texture and appearance resembling a golden-brown, crispy waffle. The creature might have elements like
waffle squares across its skin and a syrup-like sheen. It’s set in a surreal e&ironment that playfully combines a natural water habitat of a hippo with
elements of a breakfast table setting, possibly including oversized utensils or plates in the background. The image should evoke a sense of playful

absurdity and culinary fantasy.
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a massive alien space ship that is shaped like a pretzel.

shop.

e = =
A kangaroo holding a An entire universe A cheesburger surfing A swamp ogre with a A car made out of heat death of the
beer, wearing ski inside a bottle sitting the vibe wave at pearl earring by vegetables. universe, line art
goggles and on the shelf at night Johannes Vermeer
passionately singing walmart on sale.

silly songs.

A crab made of cheese on a plate Dystopia of thousand of workers picking cherries and feeding them into a
machine that runs on steam and is as large as a skyscraper. Written on

the side of the machine: ”SD3 Paper”

S
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detailed pen and ink drawing of a massive complex alien space ship above photo of a bear wearing a suit and tophat in a river in the middle of a

a farm in the middle of nowhere. forest holding a sign that says ”I cant bear it”.

tilt shift aerial photo of a cute city made of sushi on a wooden table in the dark high contrast render of a psychedelic tree of life illuminating dust in

evening. a mystical cave.

an anthropomorphic fractal person behind the counter at a fractal themed beautiful oil painting of a steamboat in a river in the afternoon. On the

restaurant. side of the river is a large brick building with a sign on top that says SD3:

an anthopomorphic pink donut with a mustache and cowboy hat standing fox sitting in front of a computer in a messy room at night. On the screen

by a log cabin in a forest with an old 1970s orange truck in the driveway is a 3d modeling program with a line render of a zebra.
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training for different d evolves as a function of model capacity, as discussed in Section 5.2.1.

NAFR LT EUGIRLEIEE RN, BATRAZER 7% (Saharia 55, 2022b; Balaji 5%, 2022), A
R REE SO SUAR ST oo TERTASEERH, FRANEEE @M CLIP (Radford 5, 2021) BUHIZRAD 25-E0
PRSOARREA, BRI, FRATTA CLIP L/14 £8Y Radford 5§ (2021) 1 OpenCLIP bigG /14 #%! Cherti 5 (2023)
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85
—— SDXL VAE [ch=4]
8 —— VAE [ch=8]
VAE [ch=16]
075
o
o
a
a 70
T
65 !
60
12 16 20 2

model depth

A 10. EARKNFER CEdHRESHN) EARBRmMEaIEBESSRE (4 NMEEEE, 8 MEEM 16 NEiE) il
55T FID 734, 40 Section 5.2.1 FRATINIEH, WHUH, 7E 16 @& B ey 2 [A]_L I ZRR R R 2 R AR A RE
IRFIZEPARIPERE. TEIRIE d = 22 I, 8 JEIEA 16 JEIEZ AR ZIEA] DUZIE AT, FRATERE 16 BRI, FOVERITAYHE
H AR 24 E B ARRIEAR AN

AL EEN ¢ Hitd, HEREME ML OO R0y 768 F11280), 1FHIAIRESM cvee € RS, [FIINZ
B 7T AR IR — BREFRIEE] CLIP LIS GLP e RT72018 SRIEH ¢ 9wy T5-v1.1-XXL
A (Raffel 5%, 2019) RS8R RPN 15, € R7T7>40%, [R5 JRIEEHIE CLIP THEA R 4096 4EAVLHC
T5 Fr, BRFIIS 15, ER, [JERE LT XRR cox € R0, TR SIARRIR cyee M cotxr 1%
Section 4 FrIARHPAAFE 75 X

B.3. X} Section 5.1 HSZEAIFRAEHITR

BB BT 5V DRI SOR B RIG S, BATMER NSRS 558, BT ImageNet 2B (Russakovsky
F2014) RGN ARNEGEIRE, NEUGIR"a photo of a (class name)” fERMIACA, HH (class
name) MIXEUGSARERIAFRPBRENLER:, 1EAh, FRATEMEH CC12M HdES& (Changpinyo 5§, 2021) {ENFHIE
BRI E G EBAREIE T,

AL fe iz s, FAE A AdamW /L8§ (Loshchilov & Hutter, 2017) JZRATEBAL, 2 RHLANA
1024, %3JEN 1074, LMETRPECH 1000, FATRABREGREEINLZ, IR —OBERAERIAL, ZEIAR 100
MG RS (EMA) B —R, ZRETH 0.99, AT TrEEE51F (Ho & Salimans, 2022),
FATVENZ R =D ARG ER I A E, MR 46.4

PG Section 51K, FRAE COCO-2014 BiFE E (Lin %, 2014) EHMEH CLIP 434k, FID FI¥EIEHR
R PEAG B,

H T AR B R RAEAE R/ NG 22 EERRK, BATEREERE [0, 1] NS5 53 A E LAY 2T
PR,

NT A AR FTIEEARFERAEA I E IR, BATHE RS 1000 MEAR, XSRS S8
JEFIRAES B LRI AR, FRAMEM CLIP L/14 (Radford %, 2021) Fl CLIP 7 E0F X EEREA, FHitHIX L
FEA) CLIP L/14 BBRFHES BIEEF IR Z A FID, RFERE, AL A Equation 1/ Euler Bk
(Euler, 1768) FI/SFIARRIFIESE : 50 # BI85 S ED Y 1.00 2.5, 5.0 FIE, P& 5. 100 25 # HI5
KA FHER 5.0 NIKHE,
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40 | Mmoce(t; = = 0.54) 3 Min(t;m=0.0,5=0.5)

Mmode(t; s =0.0) mn(t; m=0.0,s=1.0)

35 Mmode(t; s =0.81) 3.0 Mp(t; m=0.5,5=1.0)
I Mmodae(t; s =1.29 np(t; m= —0.5,s=1.0)

l@
v
(2
(4)
N

b4
$ e
o

A@m

-4k

R N &
.
we A X
“A raccoon wearing formal clothes, ) smiling sloth is wearlng a
“Two cups of coffee, one with latte

“A bowl of soup that looks like a leather jacket, a cowboy hat, a kilt

monster made out of plasticine” art of a heart. The other has latte 4 . powtie. The sloth is holding

art of stars.”

P

wearing a tophat and holding a
cane. The raccoon is holding a

garbage bag. Oil painting in the a quarterstaff and a big book. The

style of abstract cubism.” sloth is standmg on grass a few

feet in fr shiny VW van

A 12, BRI, ERIORIUER TRONZSE NS 50k, 200k, 350k, 500k kA (M kA
depth 15, 30. 38) X—J. PartIPrOmptS E E‘;”ﬁ gﬁﬂ?l} Ié}f?#éiﬁﬂﬂfﬂﬁﬁ”ﬁ I@B’Jg;ur]o wide-angle lens from below.”

B.4. BB IERBR (50 R A SR

i Section 2fTIR, FATINH T UIZRAE IE AR AN A1 25 51N T 38T (95 B BRI 7 (t)o Figure 11 AIMALT
Section 3.1/ logit IEARFESAIANBORHERN D1, EFTEERZE, WIAIHE Section 5. 1H 7R, logit
BRSPS B ERAR (Lin 5, 2022) LEKEEWY BHEL (W0 EDM (Karras 5, 2022)
LDM-Linear (Rombach %%, 2022)) HIZRINEAL,

C. Hf#hmgriitk

HEEmIr Lt (DPO)  (Rafailov 3%, 2023) /2R F i 47 BRI RIE SHRIEIR, 7 IRRILEH
e BISOAR SR G HUSE BRI RGO (Wallace 58, 2023), TEATIHY, FRATHE T FATTHIRRIL HIE F T mr (o
fto Bk, FATRE Wallace 55 (2023) FHMAIYTTIER A THAH 2B #1 8B ﬁ%ﬁﬁ#ﬁ’*”o BATEA AR
B, MRNAAELERSIA T RS RFRIER. (LoRA) JEFE (Fky 128), JX2H WHIMMIE, FA125x 2B
1 8B BAERIFX LS HOHIT T 4k M 2k POERAIROE, BEE, FRAMEM Partiprompts & (Yu %, 2022)
7 128 MHIRXAR 78 (B PMERXARLE = DIHEE) EANRWIFITFE RIS T A RRIER, Figure 14
JEoR T AT FEAR I AT DA ROt B AR ARG HEATIE, Figure 13 J&/R T4 DR DPO UARBIAIFEAR,
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“a peaceful lakeside landscape with “a book with the words ‘Don’t Panic;j,
migrating herd of sauropods” written on it”

Ll 4 N

3onTM'l{' 5

bow'r

2B base

2B w/ DPO

8b base

8b w/ DPO

B 13. BRI DPO WUARAL B EE#E, DPO (YEIE & ™25 SE AR o = LS B IR RE AR,

depth=24 (2B) depth=38 (8B)

[ base [ base
| == w/DPO | == w/DPO =

]
o
o

(6]
o

D
o

w
o

N
o

Human Preference [ %

[y
o

Prompt Quality Prompt Quality

B 14, BAEEAR DPO SRR MIE A KW LF L. ASEPRGE EIR GBI i D 75 i #l W 47 DPO fi A

s
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D. R HIEG ST E

WIZRETHE-RUE G gmiE A8 A B G 2 EUGS BUS R A & L7 R 2 TR R N IE N U-Net i, HTIETELEER
WA EGNEBTES T 8 RIS TEE R (Brooks 5F, 2023; Sheynin 5§, 2023; Saharia 5§, 2022a;c), Fx
TERAAMEFERTTIE, EV)7RiEEEEm AN B, HER THEBR 7RG T BRI, B 17E
HWEEGEEGwmET S ETEE LA 2B SEEEA]) X EES M E LT InstructPix2Pix ZdE%E
(Brooks %, 2023), PARIBE. ##El, Ha, EEHMIF ControlNet {55, KT Emu Edit fl Palette (Sheynin
%% 2023; Saharia 5%, 2022a), WIEISAR, FATUEEIERT 2B BN B G 1ELAE BIG P SCRINEES,
RENZGESE A S SOARM IS, EEAMEREBIEIIZET SDXL (Podell %, 2023) HIZmEBAIN,
MRS BRI S5 R

Input Output 1 Output 2

Write ”go small
go home”

instead

GO BIG OR GO UNET
is written on
the blackboard

change the
word to
UNOT

make the
sign say
MMDIT rules

B 15. {fH 2B Edit BB TEREASCRIRERIEA
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15y NTF [GB]  HiMfERE [ms] T70% kB] & [%)
VAE (Enc) 0.14 2.45 65.5 13.8
CLIP-L 0.49 0.45 121.3 2.6
CLIP-G 2.78 2.77 202.2 15.6
T5 19.05 17.46 630.7 98.3

& 7. TS URET RN MRS BB, MR E GPU EIERAIRIIAE, ATAEREN A [ms) BREHERND 32
HIEEDHEARTEEIBRIN R, AR RIS DEARRIR/N, & (%) BANE] 2B MMDIT #% (568ms/it) fEAH—I
S PRI AN A] &

E. KBS 2 BRI R 2 pit ik B
E.1. TR EGHSIAIRA
BATRIBARLfE I 22 Il SRR EE I et RO RN (B B s iBER XA GRS R 27R) o FH T IXEEFHIE
NERARIAZE, BATEBDNEIRETITE R, WRMAISE, H—, FiEaILHE GPU LT, BERNT L
Mo H=, ZRARBOIATAGRIEGERE, 85— epoch JGr] AN AT EE, W Tab. 7,
BITIEAMADER: B, TREXEA epoch FHRVEEDREAEITRENLIIG S, FRAE RGBTSR
FERFTT LB, O TAEE o R M RERARER, B taE 2 D i, SeiaER/ N TSI 2 Bk
M, IR TR, HIR, ORGSR IR, 1SRN 17 08 AT ZRI TR 3 K
RTINS T (L Tab. 7)o TR EERIFIE SRR, BRINTESCERFERA I A R B PERER AL,

E.2. Pk &icicte

AR EGETRIRE R, ISGEARNIEIZTRE S B2 A (Somepalli 5%, 2023a; Carlini 5§, 2023;
Somepalli &, 2023b), N T EERIRATIIZRAI R A R IEGRIZEFE M, FAMFAHERI IR SR AEIREE
FEARFF I PR,

EZHEMY 128 Carlini 55 (2023) F1 Somepalli 55 (2023a) FEHII 75, FrATESE SSCD (Pizzi 2, 2022) F
HNEBELRNE T, SSCD BIEZRKMBRIITES BGRRICHEOR, BAERERENEGIRA, ATHTER
KHAHEAM RIS, BATHREENE Nichol (2022) RWERAEE N, TEFRATRIER A, FAEH N = 16,000,

FAIFA autofaiss (2023) HATHRI, autofaiss (2023) B —1E, BIL T Faiss (Facebook AT fH{LUE
HR) HITKIER LSS, BRH, BATAIH FAISS &5 T 'haeilgr A fiE DB EE X R
5le ZAERVIN E4EEEE (AEIGIRA) BT &SRR,

Algorithm 1B T RATAIERE TR, BATHEAT TR AEBRF SSCD HEMIRIEIERE, W Fig-
ure 16bffiiR, FETIXEEGER ) BATHERLBITIES: T NMEE Figure 16a0
E.3. IHSEA R E TIERECR

Carlini 5§ (2023) & 7 — P B EIEIR B, AR T AR BN, AR ICAILE it F L pl 53
HEHPE MR UERY S, Carlini 25 (2023) ¥R T EESIISGFEAR, RIXEHEAR AR EEWFEARID
TACEIATREME RN E DL (Somepalli 5%, 2023a;a; Lee %, 2021)0

N T PHEFAEET SSCD MR ERCRINA, FATEIECarlini 55 (2023) MRt H BIYIZRRG/ U Fh R

"https://github.com/facebookresearch/faiss/wiki/The-index-factory
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BUCIZALREAR, FFHAR R EAEHIER, RSB EZP B 1) Y BRI DIFR R AE 7 2 E A
TR RRVFZAEA, 2) PATRR R DUR R R A3 A i S IC A I ZRAEA S B Algorithm 255 T Carlini 55
(2023) JoR T EHILICAHEARIDE, TE, BANSIT TSR, —0HT SD-2.1 B2, DU R ERS
PRI ELL, —RATHA SD2.1 ZRMMEAEEH SSCD (Pizzi 5%, 2022) HERFSHIESMITIIES FIZRRIBRE,

BATMINZRE IR B BT SSCD (Pizzi %, 2022) (BIfE 0.5) i 350,000 MREENMHEAR, FMERAE
B 500 Mg E G DA DI A Z RIS, X T4 HOEEY, SR TN T ry ro AEEIREAR
Gen(p;r1) ~q Gen(p;ra) Al FIZMMNEER B E R d FOZ, WA RFEARTREZ VISR E ], BA1H
BRGNS 1o FEESTHEMNIREIGRIREE R, BRI 1 BRSP4 MR (QNEOY IR ETE 7). RRRIX — A,
B FEE DK 16 MESN 128x128 F7H, BULEFTHATE 1, HENREAMEIERNEBEE, Figure 17/
A~ TTEMEFBIE Y 0.5 B SSCD FERRITE SRR ICICMFEAR SRR LR, Carlini 5 (2023) ¥BIR/INA
10 WHYEGARICAICICAREAR,, BATHAE IR R T AR /N X TArA FIREE, SSCD #FHET# i/ id
TCACREARRIECE, BRI, SHA/NA 10 B, fEBER 0.5 B9 SSCD AEKiI ZEIIZEAR EIIZRM SD 55
TR TR B THY 5 5D,

Rk 1 ERERTEE I

Require: vecs —HNMEREHFIMEYIFR, items —5 vecs X MAISH ID F3R, index — FH THE MM
ISR FAISS K51, thresh —HIEHEEWHHE
fith: dups —HEHESH ID WES

1: dups < new set()

2: for i + 0 to length(vecs) — 1 do
3:  gs <« vecsl[i] {H4HiAIR}

4:  qid + itemsli] {4#iZ&H ID}

5:  lims, D, < index.range_search(qs,thresh)
6: if qid € dups then

T continue

8: end if

9:

start < 1lims|0]

10:  end «+ lims[l]

11:  duplicate_ indices « I[start : end]
12:  duplicate ids < new list()

13:  for j in duplicate_indices do

14: if items[j] # qid then

15: duplicate_ids.append(items]j])
16: end if

17:  end for

18:  dups.update(duplicate_ids)
19: end for
20: J&M| dups {IRZMEE ID &
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Percentage of Data Removed (%)
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N
o
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o

sor Percentage of Data Removed by Similarity Threshold

SSCD_85 SSCD_75 SSCD_65
Similarity Threshold

SSCD_50

(a) SSCD Z TR MEHREE b IRas R

55

2% filtered data

CD: Analysis of % removed images 1000 rademly selected clusters

20 1

10

o
098 09 09 0B85 08 075 07 065 05
Similarity threshold

(b) SSCD EETE 1000 MRENLFE A& R RELE R

A 16. BANNZGBIRRIRELER, WESALIREIE,

Rk 2 kAR IE BRIz

Require: IEREE P, B MERIAEREE N, MHEWPERIE « = 0.15, I2IZLBIE T

Ensure: K4 SAEARPHICIILRIEE
- ¥ D UIBIe N EE E R SRR S

e e T e e o T =St
b ATl > el

: for MR pe P do
for i =1%| N do

end for
end for
for H—XERER ;, x; do
if PiE d(z;,2;) < € then
fEE G AR o) 1
end if

: end for
. for G FIENTI AL do

HHEE I SR KA
if ARy > T then

KA EGFRIE IR Ak
end if

end for

FFENLRPT 7, ZEREIER Gen(p; ;)
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8000 —e— Baseline

-#-- SSCD50
7000
6000
5000

4000
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Number of cliques

2000

1000 Baseline: 540

v X% K e DRV, SYEY ' SSNE v ST SRV SUN SR ~ 4
O La3 s)(' )(' R )(,

A ’X'
SSCD50: 95
2 4 6 8 10 12 14
Clique size

A 17. $F SSCD WEERjicffb, v TIFMEIRATE T SSCD M E TAERCERAME, FATMET Tt H BIIIZRA /S
RIPRBOCICREAR, FFHBEERTE SR B VAH TSI BRI HE:, X T HBIED 0.5 1Y SSCD ERRIE
HEMARRRE. Carlini 5§ (2023) KHIA/NA 10 EEFRICOVICIZAREAR, BAHRR T AREA DN N THH
HIR/NEIME, SSCD RERS T/ MICICALREARRIE R, BRI, HHIRIN N 10 I, 1E SSCD= 0.5 ZEYIHIF R EINZRHEA
AL BRI R ICICAORBIEIR D 50
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