Dragging Score Distillation

g, olu At

tghopr st 423 e

’

"Gy ot

ERICA A A}3 85

gkstkdqgja88@hanyang.ac.kr, mleepaper@hanyang.ac.kr

Dragging Score Distillation

Sangbeom Han!, Minsik Lee”

"Department of Electrical and Electronic Engineering, Hanyang University

’School of Electrical Engineering, Hanyang University ERICA

A AAEE 9oz 3D AAE A
Qo1% 3D MAE AT & 9l Fo) ¢
Dragging °|"A HH 7IHE =48 v Al 718k 9 s
I.AE

# < Diffusion Model(DM)9] e|n|#], B2E G4 5 ThF?
EloA 43 o S85om ks AFH1 gt a4
7] M= B 4] dolezt Basitke 9ol 9l

o] 8} Hj oA Score Distillation Sampling(SDS)[1]+= AF4l 8H58
Text-to-Image DM¥} 85 71538 3D 2298 &-85to] 3D &< tolE]
$lo] 3D AAE AAsE T84 7IHoZ Ak 1y SDSE
o AIH AEE 79 3D BES A sete Walol7] wiiel|, 3D 7
Ao MR T F AR A F22 FAdo] AAH o 7oA d@A ol
"ol Janus #0171 A,

B =M o]#3t T4 sl 4 5kaLA} Dragging ©l7A] HA 719
3 SDSE A3 Dragging Score Distillation(DSD)% A kst
Dragging °olv1A] g 712 deje] + & 2-8sto] 01”121 Ul A ]
AA~HE o) 5 3 %jﬁ FPir), B =RoAE &g
AR 7IHE T T AR ] AR s g1

<]
& 5 gk

o

)
)

L)

ME“T

=
=)
(o3
ot

o

o

2 E
olﬂ
:L

o

0,

g

“H,

&L, 3D Aol ke Al

Lo
A
of
O
Lo
a2
e
[
oX,
mlo
=
X
1ot
»

o. 28
-1 Score Distillation Sampling

SDS+ AFA 8h5E Text-to-Image 2D DMS &-&3]4 3D A=
@tk SDSE €, AHd S8 DM, x:= g(ﬁ,n’)% Qele] A
mol A WYY ojv|x|, 4% 3D 2| setulE, g( - )L WE M5

& Ay 34 o)

)

VoLsps := E,|w(t)(€, (z,t,y) —

o2 At} = DM time step, y & BAE, w(t)E 71A 85
gt} o719 A 2,5 2, = @, X + 0,6 ©F DM[2, 9]¢ =o]=

daks #elth. e~ N(0,I)&=

il

il
rir

w25 ojnjdth €,

A8HE Text-to-3D ST Hokoll 4] Score Distillation Sampling 7]®H¢] A=) ad 7]
Jort, chake ARl el 715k ARES WA Earhe
W& M Z& Dragging Score Distillation 7]

8o

23D 84 o]
@ﬂﬂ°w+ﬂﬂlii A
& Ak

Classifier—free Guidance(CFG)[3]%
€,z ty) =€,z t)tole,(z,t,y)—
o7 AJHt ¥ CFGY Guidance 7} |t}

€,(zpt)) @

-2 Dragging °]¥X #3 ¢nF

ho 2 33l

o152t 9} DDIM Inversion[5]&

& FAoE & dA A7) A Ale]9] FARI
A

A=
23 AAY A S HZ43}stt). DDIM Inversions

ofmxl 7ot

Egﬂ ;(]—ZH Z Hﬂ

A= e - )

s+5,

Os+o, 4 s
S

Zs+6T: Zs+

€¢, (Zg,s) (3)
o AYEtt  §=0,075204,t— 04, 2z, =x°Ith
{ZBT,ZZBT,“',Zt}Q] AAA g3k AAE dSato] ojn| A o] A4

B S 48 & Yt Dragging®] #43 34L& vt 2] AojH.

zﬁ“%zfﬁ—nvzle )
AR FARE e( - )E 4 ZAA WEE DM €,8 A
U-Net tlztle] 549 F o] sixE &gato] AXbgct bz e + W
A5 Al AA SRS AREske] AARL FAREE AR
1
F.F,)= 5
(F.F,) 1+cos(F,sg(F,)) ©
2

F i a4 #43 0l 2,0 S4gel), F= 27] z) o 544
ot} sg( - )2 stopgrad, 7= Dragging®] 58 ofmltch. &g 3
A3} 34 N F8f3ic},

-3 Dragging Score Distillation



“Viking axe, fantasy, weapon, blender, 8k, HDR."

VoLpsp

@ Render

i

29 1. Dragging Score Distillation 1%

2 =FoA SDS®t Draggingg ZE3F Dragging Score
Distillation(DSD)& Attt 4ojof A4 ;9 v+ A3 7,5 M1
s}, 7 AlRelA 9] AHY o|n|AE5-E DDIM Inversions &3 27t
Zf‘s’Jr Zf’% deth &g AAA WEE A2 e AH 22 Dragging
A3 JAS ALY, 39 dAo= HHsly WHE 747 Zf‘ﬂﬂ’q
z7 Mg B, g WEER T e SDS 4L AXtat

T

T ~ T ox "'
VﬂLDéD_Et[W(”(qu(ZZ" /vt»yj)_fj)aa} 6)

T

T ~ T ox "’
VHLDJSD:IE1|:w<t)<E¢<Zt] Jy)—€;) > )

A%49 DSDE Vo Losp = V o(Lisp + Likp ) o2 Aol

(x e} o (x e, ) 2 429 8 A8 B Ay o
B2, HAE, wo|2t), 7} elo|Es Al eSS A2 the A7
A AEYE oz ga Ao FAH,

AR 9AE 2 Ao} fLES B F AR o} 2
4% Dragging 2743} 314¢] $4810] 7147] Wgolth 547 v
2 28 ¥ A% 7oA 2@ AE SIS s

m 23

DSDE A 8krd Text-to-Image 2D DM Stable Diffusion
v2.1[6), 3D E2-& 3D Gaussian Splatting(3D-GS)[7]& A3t} SDS
9} DSD F B9 CFG 7FeAlE 10022 A3tk DSDE| Dragging
243 34 g5 F 53, d5ES 0012 A4k DSDe F o]v]A|
A2 azimuth [-30°, 30°] ¥ polar [-15, 157 F+3te] AW gk 2}o]&
22 AZl Dragging?l A Alol=E 6x6 A2 AA
RTX 3090 17] @714 283ct. SDSY| vlA] 7] 42 A Fow
DSD9] wjA] =27]& 28 A et

AZe F 271 g2Ee gisjA W gt SDSE ¢ A Aol oF
50%e] 289 oH DSDE & A Al F 6A17ke] 28Ik 1
d 2014 A & SDS, F WA & DSD Atk DSDE SDSel H] 8]
TFFAoR oY wke AWE RojFEth 19 2 Ad Aol A DSD
= SDSell vl t] £ dPEe] A4 AFE BoEt) vl 19 2 8
o Aate) 009} 1804 A E BFe SDS ¥ DSD EF A2 A3y
e Aus "o,

V. 28
Dragging ©|"| A 93] 7]1& SDSell HE3le] ojz] AJ-e] 7|518H4
=2 0]

A
Aol el F2 TS WAL FEY AAE dE F 8k 2

0 45° 90° 135° 180° 225° 270° 315°

v ’)' - &
& a8 8 9

“The Imperial State Crown of England”

TULPPP DY
ENRNE K

“Viking axe, fantasy, weapon, blender, 8k, HDR.”

70° 315°

a9 2. 49 43}
%1% DSDS] A% We A3 3, Dragging 718el 3
ARG % e ol AT, FF A 9 nEstetol
=

o AAE AEE e AoR JdErh

ACKNOWLEDGMENT
o] =2 AM(HTEHHEIT) Y ALz FH 417185 H-A

PsAAAAAPIAGS  ALe  wel  pdE AT

(I'TP-2026-RS-2020-T1201741)
Za1EF

[1] Ben Poole, Ajay Jain, Jonathan T. Barron, and Ben Mildenhal.
DreamFusion: Text-to-3D wusing 2D Diffusion. In International
Conference on Learning Representations, 2023.

[3] Jonathan Ho and Tim Salimans. Classifier-Free Diffusion
Guidance. In 35th Conference on Neural Information Processing
Systems Workshop DGMs Applications, 2021.

[4] Xingzhong Hou, Boxiao Liu, Yi Zhang, Jihao Liu, Yu Liu, and
Haihang You. EasyDrag: Efficient Point-based Manipulation on
Diffusion Models. In Proceedings of the IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR), 2024.

[5] Prafulla Dhariwal and Alex Nichol. Diffusion Models Beat GANs
on Image Synthesis. In Conference on Neural Information Processing
Systems, 2021.

[6] Robin Rombach, Andreas Blattmann, Dominik Lorenz, Patrick
Esser, and Bjorn Ommer. High-Resolution Image Synthesis With
Latent Diffusion Models. In Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR), 10684-10695,
2022.

[7] Bernhard Kerbl, Georgios Kopanas, Thomas Leimkuhler, and
George Drettakis. 3D Gaussian Splatting for Real-Time Radiance
Field Rendering. In ACM Transactions on Graphics, 2023.



