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ABSTRACT
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T LR, GRIE T IRIE SR OR B I ARG T g A . FERR KB IR MR SR, JRATA
SR AT L B AR e RO A F ARSI o KBS R, TweezeEdit 71 AR H
FEAROFF R IUL T A T k. [HAEENE, BNH 124 (B4 1e5), i
T HAESEI R AP

1 44

Bl , AERHUBY B AL 7 ) i (Rombach ef all, D022; Cioefall, DO23; Labd, 2024) & 215 SCARIK S
Efﬁéﬁiﬁﬁiﬁgﬂﬁ‘é (Xarefall, P074; Ronfef all, P074; Knlikov ef all, P(174; Herfz ef all, DO77) , FEX PP T ,
A—SRIE G bER, A A e . SR, BUA M AR JEVA R R IR B i SO s, o
TG A H AR R 75 P fi ok A T4 1F (Shoarefall, D024) . 47 [ 77 ¥ 5 2R F e PR s ) 2 7
IR I 5 (PREMG I PO MR ) . BARMFRIC Lk, SO T A SR EGIE ., HEi ek h
FEAETCIE P E TR L MR A, 37 St A R S G BE X 5% (Mlokady et all, P073; Miyake et all, 2073)

X PR EE R TEE R : (D) KR R R ZE S8 E R K, IR R e S K B (2) Xt
O I A = 23R, S B S R B R R OR B bR R R R AR N S RS, Bl M. AR
i) %5 7 (Kilikovef all, D024) 5 1o i R S0 Bl A (E R PR AR T4 22 i) ) B BR AR G AR I
R, (HENR 2 BTN ER RIS E A XSSP 2. BLAh,  (Caoetall, DO23; Herfz efall,
D022) 55 il B AR 2 SR SR B T EEARPEAS S, OB T B A BT SN B R . BT ORI Oy
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¥ (Mokady et all, P023; IZhang et all, 2023) i i o #6 SCA R A s SR A i 5 TR MR 5F, ARIMTEATTR 2K
IR Bad G, T — B RE ) -

N TR LR IRYE, AP T TweezeEdit, X2 R JCAUR BRI B o R ELTE SC— ) B R g BHHE 2R .
AN TSR AL T30, ST O7 VR T IR PEUGOR F AR I (8 2 [ RS IR AR 22 5 . IR SRII 2K
TR T PR, R R, ORTHR A R IR T gt . FRATR A DO 1 I B
WPREE , B4R T BT, JEAL, FRATRITETBRBEAYIE NI ORS | SUrZ B AR R, JHER T X412 ik
MR M — SRR BT, TweezeEdit Jii/> 7RFES BRI AU R, LB TR, [R5
—EUERAL R, A AR R R AR R B AR

R E LS, FATUERA T TweezeEdit FE47m X 55 A1 HH X Or B TG T~ 24 Al s S e k. A —Fh S5 584y
TR fER TS, TweezeEdit JLEEHE M T 1 FERIRIATIAL . B RAE PGS I T EAE— B0k ST
%@?fggﬁ%?}%}?ﬁn@ﬁ FIA—BHARLEL, TweezeEdit YR 2 12 A RAFD BR i SL Il g, 7 OR-Hr T o+t
" HI % ‘("‘//\ iR °

A oA =451 :

L FATE X A KM AR AT IR WA R SR e Yo, AT S i s SCIY O B - 4 e A A A

2. FAIHRH T TweezeEdit, X2 Ml b5 FROAIETIA, Bl T REMAMAETE, I Hild
—EERAL I

3. FATEL IR UL T TweezeEdit 154 AT 55 A RLMERIZCR .

TEET W E G gt . WIREG B (RER) IFLG, POPkRrE TARYE F ARG B s, [
PREF5 T R ) —

HETMER HYE  (Rmzetall, PO73; Dong et all, P073; Zhang et all, P(0773; MoKady et all, P073) 3 13 Ak SCA A
SRR S HOR R HI B AR IR S ARG . BRSO AR R — B A Ak, PR ERK, JFE
BT A T RE S BRI A 1 RE T

TEAT A BN R 3 BB DA T B R i, O IO . X880 PRI i an (BISR U5 ) S e
) PABRFREEMIRINE L —8t:, (T RdkiRz, eNEEAREE G, #an, EMbTihgs
i}, DDIM (Song et all, 2070a) 7 H Sz ] M #2 P AE i 22 R A (Mokady et all, P073; Miyake et all, 2073) .
RF-inversion (Ronfefall, D074 3 1o & A 1Y MR ) SR i B3 $e i — 2o, EA7 A2 30 SO AN e B4 FR ol o
BEAN, X3 B8 i) 3 1) B REAE 2] BB S A BT B 5 | AT L B, FlowEdit (Kulikov efall, D074) {ifi f B
T oRAE) AL M A T AL R e S U s, AR SRAE Al S A7 AE R ME . Virtual Inversion (Xuefall, 2024) A
ﬁg%ﬁ%ﬁ%m%MEﬁﬁ’ R R AR ) MR AR HE HARER AR . SR, TR BENLYE, XA
T 2 AT P 2 R o

ETHRAMIrE, EH RN 20595, SN B0 iR LGk 153 KR i . fEET U-Net (A
2 (Rombachefall, D022) , 474757k (Herfz efall, 2022, Cao-efall, DO23) £/ il A% i o A1) Pl 4R
W R BRI R Sy - StableFlow (Avrahamiefall, DO24) X 8675 3547 FE S Fe T A48 e g A AU - (Peehles
%%Xﬂﬁi&), P TUREARA 2k SR, X LT AT S AT R O BT RO, R TR
g 5(‘ > (o

2 pg R

2.1 iRy

OB (o Bral, Do) Rk LR, 2 AR R A B . AESCB Y, 1 O
FitE— /M2 ] (Rombach et all, 0020) FPEAT , i — /24T B8-S B P T S T Aoy T
FFIFERTE, AAFD HO B R P T IR 20 L

TERTIEYHL (t=0— +oo , EELPr#fEREH Nt € {01, T}) o, TR 20 BHBDIR R
TS o AERTE]A € RS PR 2 0T

2 =Vawzo +V1—ae, e~N(0,1), (1
Hofarr fla =10, s BIFEESH 4T — o bf, ar — 0 W 27 — N(0,1)
¥4l DDIM (Song et all, 2020a) , F S it kA EMOR AR S 85, HARWTR: M 20 ~ N(0,1) F i

zt—/ 1—ayeg(2ze, t —
Zt—1=+/Q1 ( ! \/a»ta( i ))+\/1—at_169(zt,t), 2)
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o eent) 2 o W% oRy MR WO MO @ . % B OB E R
b NV RO 71 A S - G R {4 QO (= S (Song et all,  DO20R)

— A A (Song et all, 2023; Luaefall, 2023) , }‘_%‘7535# Regularized
ORI A I A 3 5 B R R R h N1 L Anchor
&ﬁ%o ﬁ%*ﬁ@%g—‘/l\%ﬁrj‘gf(zt, t) y /‘}\u}’%?‘}-ﬁ‘%ﬁj\ 24 Anchor *

EEBUN TR 20 . SEhs b, EATRZ S5

HRFER AL 20 ¢ Zttar Zttar
Zt— = \/67th (2t,1) + oye, 3) z5T¢ ) s ¢ z57e F> ==

: ;H\:FP 1 N(O’ I) , %H o %‘%%Hj‘]‘ﬁjﬂiﬁ ! E/‘Juﬁé?gﬁ \% f Zsrc_yra,-”de

. AT ALK ko S A e P

AR RAE A R A AR AR

E TP OB To U G gy S AR BRI
i fi@i‘i, RGN, FER AR, HE® 25
WA (fE s ) , Al AT DDIM fi{ﬁﬁ'_
FUHB AL, J@ﬁ“}j\ﬁﬁﬁ%ﬁé (Kulikovefall, 2024) (HJI, Source Target Source Target
257 — zp ) BRXHISEEL . FERHIG AWM B, #E H AR
jiusﬂ“E’JTaEFT7 X zp AT RN, DVERCH bR BIMR 200
ﬁjiﬁﬁ—ﬁﬁ@@%ﬁgﬁ% [ E ik 5 H TTTE/T

ik 7:7 {2 (Kulikov_ef_all, P074) 1:/3 @ /\ E ?)f E ;h— “An illustration of a [cat — Bear] sitting on top of 4 roeck”

— 1
ngz ZSTC + 2 - STC fﬁ%ﬁﬁﬁﬂf* e (a) Inversion anchor-based method (b) TweezeEdit (ours)

E’JIE%XUJ"?E ﬁ(@ ﬁﬁfﬂzﬂﬁﬁﬁﬁfﬂ: 2T o LT?&
2f EXNT 287 A zt‘” Z B — 2k HA%# AL, HAh 7 Figure 2: Comparison of inversion anchor-based method
¥% ~ (Tumanyan ef all, D073; Cao ef all, DO3; Herfzef all, (a) and TweezeEdit (b). The inversion anchor-based

DO72) 58 o 3 EOR I 4 e 2 4 o e o ol — 25k . method follows either the inversion-denoising path
(=>®-") or equivalent direct path (=), frequently over-
3 TweezeEdit aligning with the target prompt due to inadequate reten-

tion of source semantics. TweezeEdit navigates the di-
. . § . rect path via a consistency model, implicitly calibratin,

é{' HI E@ﬁ%@%?ﬁ@%ﬁﬂé%%ﬁﬂ? [’\&"]Q%E@#ﬁ(‘[‘éo the fnchor through the gzadient (=) pof deilloising patﬁ
S ﬁE’ }Xﬁ:%{ﬁ 1A fﬁﬁﬁﬁ?ﬁgﬁi%?}* Eﬁ%#ﬁ@ regularization. Our method tightens subsequent denois-
%Tj‘ | Tﬁ@ﬁ’%?{%%{}? ST Xﬁﬁlﬁlﬂq‘%ﬂﬂ'ﬁ H bz ing paths (shown as dashed lines), producing target im-
P FEHIRUE PR, FRATHEH T TweezeBdit , —A~— ages that better preserve source content.
BOH SR G AR HESE . FoATI )y 5B THE Figure 2
HRIRI— R (MY TCRTESE & AR ) :

Key Intuition :

+ Desired edited image : The desired edited image () in the target prompt’ s distribution stays close to the
source image (@), ensuring both semantic consistency and prompt alignment.

+ Desired anchor : Source and desired edited images derive from an identical noise (regularized anchor, )
with a tightened denoising path ( ) instead of source image’s DDIM-inverted noise (inversion anchor, 4).

BT — 5N, TweezeEdit SA T W MZOHMT. 158, FATRIH— BT %42 (Section B ) &
AEEG HARTE Lo T RAE S BRI SS RMER Y, AR T BRI R T 5F. Hk, Ffi15]
AFIBE TS AL (Section B2 ), iict s il £ 1 A (U F BB 0 R s AR, i ik
AT HRRB A R TR ORI, A5 TR RS IRUIA (5 B 58 R IR A [ IR i e SR £

3.1 BAT—BOPEBERI AR A

FLRHASIRIEL . 9 7R HARR AR R, AT — B e e A —NMEE KA. AT
RV PG F AR I B 2 TR A BRAE EL 322 4 %X?ﬁ/

Zt — 28TC+\/7( tar src)7 (4)
%%%%ﬁﬁ%%ﬁﬁ%&%ﬁ%zlﬂMcﬂ)’m@—l T) BRI A = 27 2 = 2

www.xueshuxiangzi.com



TweezeEdit : 1774 B4 15 AL ) — 250 H. 5 2850 G 4 4

T 2o AT, BTGV 2 -

(EARVERIIOR , 257 A 21 R AT IE SRS € (04 B ah , B 257" = a2/ T age
L PG, JESM ML T 2 Al 2 2 MR E R, MK LT AN LS O (s S
W ) . TR, sre/tar Far LG T IANEOL. O IE SN A PR T R
V(e — z7e) = 2o =z R 2 A DR AR

Z;nzm _ Zgrc 4 Z;&ar _ Ztsrc. (5)
27 2 AL BB RS ST [ (2177, 1), ARWPAERS 26" FE AR B B AL

ST SRR . — BRI A R I 257 HORRE 27, IFRUN Bq B 2 FoRh o —
2 27 ) BRIE M BCRERER R R F (27 t) A (247 ), FEALE Eq 22 ST A1, AL

Z(r)mac — Z(t)ar .

IR, XA IRHNG P PEAR (1) SREERY 277 ATREARAT& FUUI R B o ATV ok I P i A L AL AT E IS
WAL IE AR PX AN M, FEUL Section B2 o (2) f (2,7, 1) #Fk BERHA DR AT B8 S5 PR F ARSI 57
?ﬁggﬁﬁﬁ%ﬁ*ﬁﬁﬁﬂﬁﬁ%%ﬁ%%%%%ﬁ@,ﬁﬁﬁ&%ﬁ%ﬁ,#E%ﬁ@&ﬁ%ﬁ%ﬁ
IR o

ST 2o i, ATDAMERRHESEE (27, 1) TR, AEULRERY b, AT 7 ok f (werar, Dozs) i
WEARTS , BEES £l ) WOREHARE SRS

FA ) = F(2% 1) + 257 — f(27, 1), (6)
T3 A SR AR A MR A M R £ (200 ) o BRIG, 2 (T 2 Ay

2;711{0 _ zgrc + /ﬁ—ktil(f(zfar’t) o Zgrc)
=257+ a1 (f(2°7, ) — f(257,1)).

A Eq@ , FATT AT — BB AR 207 N 287 SR 267" o L5 ALY BB b, — SR
PETHIAES (1) EARERAEIRA VA 2900 B T Ae i B RUR 22, AN 232 31 7E DDIM Jz i
S RBLRZEN S0 (Mokady et all, P073; Miyake et all, P073) . —EPMEAAY A A2 P o8 B s R0 K
(t—t— k) MEDRERRE, MM ERESCR. (2) AT Hi S ol s B9 iR, — 2o aR
@%ﬁ%ﬁ%ﬁ%@ﬁ,ﬁﬁﬁﬁ%ﬁ@%ﬁ??ﬁﬁ%%(mwﬂaJmﬂo%%ﬁﬁ%ﬁéﬁﬁ%%@
—EL )\] E7150

)

32 LMEEARIENIfE
PR R IR o SRS T RS R B R S DR PR Z TR — 2k . AR, AT THE AR BRI S5 A 2%
PR TP ANTE S5 ke v o AN IO B RS
L B E St PR B TR BRI B AE R . BARTERIE EARL, (AAESEhrrp, RO E st &
S B RULALE LRI, 2 B Rk
2. YPHEEREE (¢t — ¢ — 1) (UBSCSHIRZEF0 WA KIS, PARRER 277¢ F1 2407 2 B 1 SC— Bk
Shi b, HHAAZERMELIA TR, PIATE Figure B (a) H5IARTERZE LSRR,

B, B RAEBCA Y (257°, 2507) -+ (287¢, 2497) -+ (287¢, 26°7) HOHRRE C— 200, XA R KM AT
251 280 g 20T g Z R BRI . R, AR MR B S R A RV MR AR A 1)
PER AR

FKMERRARIENG . 5 Bq @ PR 2 (il fe, FATHESE LM B N ML TUIA & 3k

t
Ry = %/ |z57¢ = 259713 dr, (®)
t—1
, oty FORTE IR ¢ BHUE SR IE LR
N T EE SRS RSy, AV AR e BAS G AR, Sl 2 R REIE NI (TR (5 0
S B2): )
Ve A 547 = 7 = O (1) — et 0)] ©
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Algorithm 1: J2E4q4E

Input : Source image z;"¢ , source prompt P*"¢ , target prompt Pt | regularization scheduler 4; and
consistency model f

Output: Edited image z{*"

2 = 287 1] W)HGAL 5

for t < T to1do

Sample € ~ N (0, 1) ;
2" =V ouzg"C + /1 — oue;

tar _ ,mix src sre .
20 =z =2tz

287‘0 — f(Z?TC’t7 PSTC) ;
ééar — f(ZfaT,t,Ptmn) ;

e = 287 + /A1 (35 — 257°) 1/ Eq D

. _ A sre tar ay zsrc __ star .
Viomiz Ry = 4 | 2] — 2" — 4\/51(20 2 )} /I EqB;

ngx = v — szm'th // Eq m;
end
return Edited image 24" = 2@

SCHFATBE Ay ~ LI 30 = 290 (— 1+ £2) DARIACALEE. T3t 5, 095 S04 7T DATER % B3 o
3.

B, B HURIRAY 2 TORTIT DS A RTASESS 16 LR Ry T R 1 SR . R
TIBIFEVEAE Algorithm I HfEfT 15k, T FIAITAG ET A0, 300 16 T e Tk 1. T IR v B SR T
DL T BRI . AR, JRfT e {1, T} st 12415 AR, sk T,

[Fi] I PR T PERE o _
BT = 2+ VA ([ ) = f(57 )~V Ry (10)
.
target editing source preserving

SRR A A E LR R, , FRATERE N EMRBA LI 8, WY, Ry = [, |z —
star(2dr . KR 2o [REERGEIE X, (U315 H ARSI L D e B AR 5 BB R
7], FefTA e R 2B TR E AL, I SNSRI MALAOHIE A, 3R X

WAL, FATR AT B R AL A, BREEIRBI RT3 20 WY BB AR, AR TSR
il (1) WD IREIEAR KR . ARSI SO i 35 2R K HAKE R DDIM i, BRI T8, BIflm
I RAE (Kulikovefall, D074) A4, A —E) A E S SR KA HIE SR, 0 1 Wik 2
P, BAVARE T BRIk AR, (2) JEATCOCHSERT . SEnil ity PRl R e AR T (i, SRR A
ﬁgﬁ%lﬁ%oﬁm%ﬁﬁﬂﬁﬁmwﬁx$%ﬁﬂ%%ﬁTﬁﬁ,%%T%%ﬁ%%%%@ﬁ%ﬁ&?
1 .

BN TR T B8, B QS DR IRAE IS, (H il i R B -5 Ho 2 [R]
WA AR, EATIT VAR T I AR A O B izl (Pl (0 B I, 38— Spis (Do
Song, P074) FRiZFRFik Sep B LAk Sk —BUERAL

4 5

Fef11E PIE-Bench (Imerall, 03) FAPRERA1AI M, A AR E 4 MEA (s, Ady. Spidnst, =
SREATE) 1700 KPR, T 10 FRSEUMAIAMT 45, ADGGUS . (EucR KUK H:RS . S BIR (L
TR EBRR DA R A A . A SR B . BT Rl

Tl 2 T R T A G (R %5 IR B3P % %Stk (Iumanyan ecall, DOZ3) , MSE. PSNR.

SSIM (Wang et all, 2004) , LPIPS (Zhang et all, ZUTR) T PPAh oK 4E X ka4 B4 15 00, DA T CLIPScore (Hes?
selef all, DO2T) fiif i H FRfe /s 5 dnii 45 2 [ X FFRE R

5
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Method Structure Unedited Region Preservation Editing Alignment Efficiency

Distance 153 J PSNR 1 LPIPS ;33 | MSE ;34 | SSIM ;52 + Whole + Edited + Inv-Free Steps |
DDIM (SD1.5) 79.54 17.36 220.13 243.13 70.52 27.08  23.90 X 50
DDIM (SD1.5) + P2P 69.99 17.87 208.90 219.56 71.63 25.28  22.57 X 50
FlowEdit (Flux) 22.77 23.08 100.96 74.31 86.29 25.19 2229 v 28
RF-inversion (Flux) 55.08 19.27 227.59 164.21 66.78 2522 2249 X 28
Stable-flow (Flux) 16.44 24.24 76.10 64.41 89.43 2398  20.96 X 50
VI (LCM: SD1.5) 113.83 13.93 292.99 518.98 59.37 27.68  24.37 v 15
VI (LCM: SD1.5) + P2P 27.86 21.82 86.62 124.45 80.89 24776 21.71 v 15
TweezeEdit (SD1.5) 23.96 22.30 82.62 83.61 82.11 25.87 2245 v 25
TweezeEdit (Flux) 20.92 23.49 82.72 72.87 87.70 2523 2230 4 28
TweezeEdit (LCM: SD1.5) 17.36 24.62 81.90 54.42 80.40 2554 2230 v 12
TweezeEdit (LCM: SD1.5)+P2P 13.63 25.59 67.36 43.71 82.65 2475  21.61 4 12
TweezeEdit (LCM: SDXL1.0) 2242 24.13 98.45 57.33 83.43 26.01  22.79 v 15

Table 1: PIE-Bench fE S 45 5 . Inv-Free /R @ htfn 1 2K . Whole A1 Edited 437138 %~ K% Al g
Iy CLIPScore. 1 @ fEEEAF, | @ (EBURBAE. KL SREESER. AT TweezeEdit DA /D2
PRSP T BT IR dnte, e AR g DI AR R R — Bk .

Real Image strong

!r

“a [cat — dog] sitting on a woodew chair”

£

Figure 3: TweezeEdit 7E#% 421 IAL5RE FAYRI. AR IE NSRBI RS- T 1 IR — 2k, ik
2 PR 5 A E — E AN H AR xd 57 2 (B8 2

AT TweezeEdit 5 A F 1) LR Ly 47 L% : DDIM  (Song et all, P020&) , VI (Ku_ef all, 20724) ,
FlowEdit (Kulikov ef all, 2074) | RF-inversion (Ronfefall, P074) , DDIM {ii fj SD1.5 (Rombach ef all, P(I772)
SCE, T VISR SD1S [ E— SR (LCM)  (Cuoefall, 2023) 454, FlowEdit f1 RE-inversion i i
Flux (Cahs, P074) , TweezeEdit | ff] SD1.5. Flux PA K 3% [ SD1.5 fil SDXL1.0 (Padellefall, PU3) ffj LCM., It
Hh, Ffi13EAL T DDIM F1 VI () P2P $i (Herfzetall, DO22) i A<, Hot P2P 2—FffiJLT Unet (Rombachefall,
R022) R 4T . AT 456 H Flux (1) StableFlow, iX/&—FjiAL T DIT (Peebles & Xie, D022) 17
BRI R SEBATT AR SR B2 R

BTATVEAL T TweezeEdit FE R 5 — BOPE A 15505 00 2 48 7 10 A SUCPEFIACR. @ g5 . Table M 3R HH,
TweezeEdit 7 2 Fyu U N RIS S, wFEMEFS (SDL.5), #E (Flux) Flaid G mm (LCM), 75
PRIF—ECrE T R , [FIRRRE T g PERe . SRR TIIME, p 1A Wilcoxon 5 FAs i 115 . 18
SD1.5 |, TweezeEdit ¥£ LPIPS F | DDIM A E -, #id T —137.51 (p < 0.01 ). ¥ Flux |, TweezeEdit
e — B84 _ L3 T RF-inversion il FlowEdit, [&]H} 38455 5 14 ¥4 {& CLIPScore, Stable-flow 25 T {#£F
— B T ] G, AR R4 CLIPScore HHT Ak T TweezeEdit (43412 —1.25 . p < 0.01 Fl —1.34
. p<0.01). % LCM I, BIffi VI i fj P2P JE47 73458 AP i — 2k, TweezeEdit (ANF P2P) 7E—EPEAl
55 E#EBEE 7B (PSNR: +2.8, p < 0.01 ; #i%H#) CLIPScore: +0.59, p < 0.01 ). FATH T EAEACH 12 4
HEFRATE — BB R, fE LCM _ERI B 20 TAE Flux BRI, 5 SDLS HIEL, BAEE— 2oy
BT EENHRIE (MSE: —29.19,p < 0.01 ), 4B siAti/N (448 CLIPScore: —0.15, n.s.). ¢ P2P #F—
AR TIATER 2, RN XA T, BRItz Sh, TweezeEdit 52044 J0 e s A5 H BB 1
FAIGEHC SDXL1.0 PASK LS 47X 55

an Figure 2? i, |ATW T IELEGERIE AR TR ERE. B, (D) BRENLEHM R EECH
IR, [ PR B B4R (Figure 22 (a-1)) 5 (2) EAEA SRS SO OL FRFKCREF 0 HpE (Figure 22
(@-2)); ) BHAMEI THET, ARG LS ML E Y (Figure ?? (a-3)) . FHHZF, DDIM fE4%
R TR BEX 5 H AR R 7 HAFAE FIME . VIHP2P 7E—B0 PR B IRCR 22, (HAE g AT 55 R R M, 31
A Figure 22 Wil 718 1. FlowEdit #1 RF-Inversion 25| AN EEIhS , By 5 (Figure ?? (a-2, a-3))
s g (Figure 22 (a-1, a-3)) . 20T LA AT AERE SR 22 ik
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Path Regularization Steps ( #)

Metrics 0 2 4 6 ]
SD 1 82.1 57.96 3425 17.36  9.71
PSNR 1 15.84 17.82 21.03 24.62 27.19

LPIPS 105 231.04 183.33 12530 81.90 60.23
MSE; g4l 345.00 222.09 113.37 54.42 3242
SSIM 192 T 6496  69.99 7569 80.40 82.89

Whole 1 27.08  26.78 2643 2554 24.22
Edited 1 2376 2377 2327 2230 21.15

Table 2: TERAEIE ML AR D BRAR I (B BRE: 12; MR EFIRRAESR) o BIPIRAT PAS & —
Hott, HoBERERFE, RAHTH A6 5,

4.1 PAEENE B

HAZIE AR T TweezeEdit 5 R H 5, EAEPREFIEE—EOPEA [ I SE IR TG e . FeA i id —4>J5 T 204
Hgmy: RIUPERRTEMNA. S5ETERINITANEN, ARE—BES Bsxsr Z ma-Fd. 55, i
s O3 A SEER A DA S A 1 DA o AT LA s R Rl B i BE P B R T 8

RIPPRRIE NG . P Py, R AR O R B S PR A 5 T 2 R E R E I . Rk, FRATTR B
FRIE ML RR SR 12 25 R Rl m . IE40 Table B 7R, B0 m W] USSR A g5 DSk — 80k, (HIZ
WRARGRAERE Sy o A TR BN A, B IE L T 2P g8 (12 25y 6 28) W RATEQR BRI Y
FLSCHERY RTINS, X i 301 A0 TR A Ao B2 i R A
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Stable Flow. FAT77 % TweezeEdit 76 fr A7 5 b5 EARIUS BRI Blan, Er IR 1550 a9k
il 3.81. TRAHSE AR AT ATER S T 4R F] .
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FpOCRGEGE, TR B B AR E S 2 18 AR
PEHEATIE AL, AT e e — B ARE 2R 5 B 15 2
A I B -5 s A O DO w25, I RS S | 5 T
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Algorithm 2: TweezeEdit

Input : Source image 25" , source prompt P*"¢ , target prompt P'" | regularization scheduler 4; and
consistency model f

Output: Edited image z{*"

2p*® = 2§"¢ // initialization ;

for ¢t < T to1do

//Obtain samples in denoising path

Sample € ~ N (0, 1) ;

570 = V@ + VT ares

Z%UIT' — Z;nl.L _ ZSTC + Z?’T'C ;

//Consistency model’s prediction

égrc — f(ZfTC7t, Psrc) :

e = f(21, 1, P 5

/[Editing direction in direct path

vy = Zs‘rc + \/ﬁ(ééar _ 26TC) ;

//Gradient of denoising path regularization

Vomie Re = 4 [(£57¢ — 26°7)] 5

//Update step

2" = v — szmm R ;

end
return Edited image 2{*" = 2{"*®

A4 ff TweezeEdit J ] T35 R Bt 25
WRFRREL (ZebhRgAR) TS i R T &% 2 (A1 58 R AT AR -

ﬁijzh_ViE?@@¢>

fo(ze,t) = ze —t - vp(2¢, 1)

HET RS R, FMTATOAFI A IR ZAST 257 1 257 S Bq IO .

Xt M P N 245
Z§rc o Zt — \/1 — dt69(2t7t7psrc)
(O \/57t
ZtAaT RtV 1- dtee(ztataptar)
o - \/5Tt
Xt R

QSTC =2t — t- U9(2t7 ta PSTC)

20T =z — t - vg(24,t, P17
B SNy
B i ik
TEATT R, FRATEARULH T et . MR T -datek &b —2E.

« 45Hyfii (Tumanyan erar, DO03) & FUA{UEIER, i DINO-VIT il (Kwon & Y, DU22) [
DL 2 e o R 112 [ M B, DINOLVAT 058 i 25 ) L0 b R ELi% S|

A SRR .
. ﬁ@%ﬂﬁéw (PSNR) AL AW REE 52 5K EMAETRM R, DA EERG SR EEGRT
JILER o
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Method IR AES HPSv2 PS

FLowEdit (Flux) 73.11 28.02 2216 6.75
RF-inversion (Flux) 69.88 27.74 21.99 643
Stable Flow (Flux)  30.43 27.26 2137 6.51
TweezeEdit (Flux) 7692 28.05 2222 6.76

Table 3: JEJ1 5 & PPAL 45 21

o SES) RGN A RIE (LPIPS)  (Zhang etall, DOTR) j&—FhUgRI i &, Gl 3 P A TR BE A 22 14
4% e BRI RFALE TR SR A S R I 1 2 TR PO A A

« ¥90712E (MSE) S Pl i P PR 2 18] 73707 ZER A AL

gi’gﬁ%ﬁ%ﬁ (SSIM)  (Wang etall, 2004) i i FLAEIE . of HU BRI HA (7 E AP Al I P 1 22 1)
YR

— MR T AR5

* CLIPScore (Hesselefall, P02T) i1 315 KRNI SCAS 2 (] CLIP i AR XA AL LR A7
FERXFARERE . BE K CLIPScore PPASREAN G5 SCAR B VLRCAE A, 146 CLIPScore JU MU EET 1%
F1%9 2t DRI 5 SR EA T R

PUAS AR T B A R T

» 274y (AES) (Schuhmann efall, D22 BTS2 R S P46 FUR 10 o i, FIASYE LAION-
SB IR CLIP BRI A_EFEFUIZ, BOUA 1 5] 10 (352250, M Ay 0 fikr .

* ImageReward (IR) (Xuiefall, 2073) B — i i SCA B G S i LAt (RM) el AR
ks, BAE 137k W& R HCERE EIZR58).

o NP4 v2 (HPSv2)  (Wiietall, PO23) fiff F — AN 24 30 A 250 A5 B AR ) i -, 12 7
&£ HPD v2 _EfifiHfY CLIP #i1, HPD v2 &~ 433,760 X} &4 H 798,090 N A ik
PRI B o

» PickScore (PS) (Kirsiain efall, DUZ3) {fi il 5 CLIP {340 BRACHTIN A S0 A BRI (T , 2094
HIHURTE Pick-a-Pic FUIZRRY, BO@— N ATTFRM SRS, HoH e o 102 3 i ) SCA )
UG 5 BT PRI T

B.2 BN

T A Oy, A1 T E 0 B S AR, SRR AR DDIM (SDLS) il 50 /A ik
B, A AR 458 9] F (CFG) R 7.5, DDIM(SDL.S)+P2P 24/ 55 DDIM AI[A 56 241
A P2P FEEIGUEE , BTN 06, S BTN 04, Flowedit (Flux) §7% 28 45 JEFI
nmax (5% 24, [ FIURHLR ) CDF R 15, FRRILRHOH 5.5, Bl (VI) (LCM: SDLS) i 12 4
ST (L5 POP ZEARHTER] 15 4Y), BN CFG KRN 1.0, FARRII% 23, VILCM: SD1.5)+P2P
RURLAE T VIBSERIS R, FIREIA F R SOb T 1.0 FISE BB T 0.7 i

X} T TweezeEdit, FoAT1958 T DA FACLE . TweezeEdit (SD1.5) fifi ] 25 2, CFG 6>k 3.5 () F17.5 (H¥5),
EH— MR vy = —(Var — V1) IENfL. TweezedEdit (LCM: SD1.5) i [l 12 4, X T4 7R ¥ 4
1.5 /) CFG B, femi 6 MR H v = —(Var — vau—1) #4TE8 2 IE WML . TweezedEdit (LCM: SD1.5+P2P)
#4455 TweezedEdit (LCM: SDL.5) F[F]fY) CFG FLEH, HAERI =DMV v = —(Vay — va—1) 7
FEARIEAL [ B P 1 e e A B 0.6 RS2 i 4 9 0.4 11 P2P Jitl 5 . TweezeEdit (Flux) i547 28 45, MR
CFG 1.5, Hipfrs CFG 2 5.5, fEfi 4 M v = —0.8(v/ay — ay—1) IENMfk. fJ5, TweezeEdit
(ﬂlj(é\/l SDXL1.0) 247 15 25, X AR AR 1) CFG A, HAER =M v = —(Var — vai_1) IE
WA .

TG SEEYITE— & it B Ubuntu 22.04.5 LTS #:4E £ 4511 B4~ NVIDIA RTX A6000 GPU (48GB) _Iiltf7. £4
YR S5 AR L R — UGB R IAT, ISR SR DAL A .
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Method Steps  path regularization time (s)
TweezeEdit(SD1.5) 12 6 1.63 +0.01
TweezeEdit(SD1.5)+P2P 12 3 2.49 +0.01
TweezeEdit(SDXL) 15 3 2.27 +£0.01

Table 4: T4 HIRCE

Exp Distance ( 10°) PSNR LPIPS (105) MSE (10%) SSIM(10%) Whole Edited
SV 17.62+024 2459L008 8250+£059 54.42L069 8034+L0.10 25.43L0.10 22.30 £0.05
GP  1781F005 2477+0.40 8333+L0.14 5536L0.15 8024L001 2548+0.01 22.36L0.01

Table 5: #Uge: L IR 45 %

C s
C.1 BRIV R VPAS 45 R

FRATVEAL T H T Flux 9 TweezeEdit, FlowEdit, RF-Inversion F1 Stable Flow [ EH1 )5 &, #1 Table B Jif 75,
RN ETEZ A fetr B el T s i, A0d% IR (Xuefall, 2023) | AES (Schuhmann efall, 20272) |
HPSv2 (Wurefall, 2023) 1 PS (Kirsfam efall, 2023) . XK, FAT0 95 i A e A — Sotk vt 551
SRA PR = TR A

C.2 TweezeEdit [¥)3a 175

4N Table @ fif7R , TweezeEdit S b PREG , /R T HGE A LR AWaE ). X B, FRAVEHKR B2
ML F I R AT TR TTE

C.3  BARIE MR Stk 5 Bt

BATETPIA K AESLYG (Table B ) SCIGHESE T BARIE WML R fdE: (1) FhPA8fE (SV): ﬂ:‘li‘ﬁlﬁilﬁﬁﬂ@ﬁﬁ
o, SRR A S, g%@%ﬁmﬂ@ﬁ?ﬁ (A1) FERFIRE LGSR FARARE T RS RIS . (2) BEEE
sl (GP): EWEEPE'[Aﬁ%ﬁ”ﬁ%%%ﬁﬁf}‘@ﬁ??&%ﬁd\ BN T XM e S RSO E . BT, X
Segk BRI T AT I YA AE AL I AL AR B M R R PR R E

AT, BAVER TR b, PAIPAL TweezeEdit (LCM: SD1.5 Jg P2P) #H%} T FlowEdit
(Flux). RF-Inversion (Flux) I StableFlow (Flux). fEISEEGH, TweezeEdit 7£H: 15 A4 fiad #2A0HT 10 2

HOR T AR IE AL . S PR R SRO, 5  SE B RS2 Flux AYBEZTTVAMIEL , TweezeEdit 71 S A7 i[5 B J5U
IRNAR I, RIS T SCARRTFF 2 -
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TweezeEdit

Real Image — . et lowEdit ] Stable Flow

Original: a slanted mountain bicycle on the road in front of a building 7
Edited: a slanted [rusty] mountain bicycle on the road in front of a building

FlowEdit RF-Inversion ‘ Stable Flow

i

Original: a [cat] sitting on a wooden chair
Edited: a [dog] sitting on a wooden chair

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a [dog] is laying down on a white background
Edited: a [lion] is laying down on a white background

FlowEdit RF-Inversion _ Stable Flow

N e Un
Original: meat [balls] on white plate
Edited: meat [sushi] on white plate

RF-Inversion Stable Flow TweezeEdit

Real Image FlowEdit

Original: photo of a statue [in front view]
Edited: photo of a statue [in side view]

Real Image ] FlowEdit RF-Inversion Stable Flow weezeEdit

R -
Original: white [tiger] on brown ground
Edited: white [cat] on brown ground
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Real Image FlowEdit R-Inersion Stable Flow weezeEdit

NS

Original: a yellow bird with a red beak sitting on a branch
Edited: a [crochet] bird with a red beak sitting on a branch

RF-Inversion Stable

Original: a [stream] in a lush green forest with rocks
Edited: a [road] in a lush green forest with rocks

Ree;l Image FlowEdit RF-Inversion Stal’)le Flow TweezeEdit
. 3

V] »~ & £ v

Original: a cartoon of a [boy] walking his dog in autumn
Edited: a cartoon of a [girl] walking his dog in autumn

Real Image ____ FlowEdit i Stable Flow ___TweezeEdit

Original: [smoke]
Edited: [fire]

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: two duc
Edited: two ducks in the [sea]
RF-Inversion

Real Image FlowEdit Stable Flow TweezeEdit

Original: the arctic sky
Edited: [a castle in] the arctic sky
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Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: woman ith [brown] hair
Edited: woman with [blue] hair

FlowEdit RF-Inversion

/ %
Original: a woman with [gold] makeup
Edited: a woman with [blue] makeup

FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a [black and white] bird flying in the blue sky
Edited: a [red and white] bird flying in the blue sky

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

B '
Original: a girl and her [dog] in a field
Edited: a girl and her [monkey] in a field

rRF-Inversion Stable Flow

I & = = G c U
Original: a beautiful woman with [garland] on head
Edited: a beautiful woman with [hat] on head

RF-Inversion

Real Image FlowEdit Stable Flow N TweezeEdit

Original: a woman's face is framed in a large [photo] on a wall
Edited: a woman's face is framed in a large [painting] on a wall
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Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a woman in a dress standing in front of a [spaceship]
Edited: a woman in a dress standing in front of a [eagle]

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

< - Lt v
Original: a [cat] sitting next to a mirror
Edited: a [tiger] sitting next to a mirror

RF-Inversion TweezeEdit
A [l J

he ] n

Original: a [horse] in a grass field
Edited: a [zebra] in a grass field

_ Real Image . FlgwEdit __RF-Inversion VStable Flow TweezeEdit

A Y
w §:§

Original: a [woman] and a horse
Edited: a [man] and a horse

RF-Inversion : Stable Flow TwegzeEdit
N — :

Real Image FlowEdit

Original: a woman with dark hair
Edited: a woman with dark hair [wearing earrings]

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a black skin man with a tree head and branches on his face
Edited: a black skin man with a tree head and branches on his face [and eyes closed]
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Real Image RF-Inversion TweezeEdit

Edited: a bottle of champagne and a hat [with flowers] on a wooden table

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a table with flowers on it
Edited: a table with flowers [and hat] on it

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a [dry] tree in the wild
Edited: a [blooming] tree in the wild

RF-Inversion

Real Image FlowEdit TweezeEdit

Stable Flow

Original: a house with [lightning and] rain on it
Edited: a house with rain on it
Real Image FlowEdit __ RF-Inversion

Stable Flow__ TweezeEdit
o ? R G

i

Orig/inAal: a [whitej ;log lying on g‘rass
Edited: a [leopard] dog lying on grass
RF-Inversion Stable Flow

N AN

N S "\\\N
Original: a [long haired cat] looking up at something
Edited: a [short haired cat] looking up at something
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_FlowEdit RInversion

Original: panda bear [sitting]r on the ground holding a hell{
Edited: panda bear [standing] on the ground holding a heart

FlowEdit ___RF-Inversion _ Stable Flow
Fy ¥ -y | i

7 Original: anime, the garden, pini(l flowers, trees, path
Edited: anime, the garden, pink, flowers, trees, [curving] path

FlowEdit RF-Inversion Stable Flow

Original: a [white] kitten sitting on a leopard print blanket
Edited: a [yellow] kitten sitting on a leopard print blanket

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a woman in a kimono standing in a river
Edited: a [golden] woman [sculpture] in a kimono standing in a river

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a woman in a black bikini to-p and yoga pants is meditating
Edited: a [wax statue of] woman in a black bikini top and yoga pants is meditating

Real Image FlowEdit RF-Inversion Stable Flow TweezeEdit

Original: a [brwon] cabin in the snow near a lake
Edited: a [golden] cabin in the snow near a lake
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