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CrossAttn = softmax(thKiTnage)Vimage € R4 (1)
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[, A0 Q-former M4 2 PEATROA, KRF2E BURIFRHIE AZE(BL prompt AYTE At AR
HAERSCA

oo-o0o Output Text [ a cat wearing sungl: ]
Bootstrapping from a - -+ )
Decoder-based . o Fully
Large Language Model 4 - [ S } [ Connected } * L) el
e.g. OP s
Ll ) Oo-00 . ([@o-a8
Input Image Learned Queries
oo-E@ Suffix Text
Bootstrapping from an - - [}
Encoder-Decoder-based % . . Fully
Lz Lo e e i Encoder { Q-Former ] [ Connected } 3 LLM Encoder 3% LLM Decoder
(e.g. FlanT5) b
, oo-mo \»DD---DD
Input Image Learned Queries Prefix Text

P 3: Q-former Fide 5 KAR Y f X 55

fAfHEREIE, Qformer RIS P LW E VEIASUHESS, SR Q-former H B2 13
BERT (244, {Hi&th nf DA KF I 4h token M <CLS> YJHey <DEC> #E17 H [BIHA K. HIt,
FA TR AKX Qformer JAH B A A SCA L MU HEA T 25 o



L3 S
131 B

M PR Flicke8k a e UEA 7568 . T Flicke8k g b — K EMRIS LY. 5 43¢
A, ORI ] BRI S M EGE, BATRA 1Rk, Bl 5K s R OO b — 2%
SCAS, PSS BERAS T[] SOR [l ik SCAR Y B CSGR B el b B , FATTHAT T 8091 A~FR-3C
ARKE, AR 8:2 WY L BIRFHA 0 A ISR SR AN B 5

132 B
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52 2) 1521 queries PFEJEHI A TinyLlama, &S H AT SCAHE A
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each other.
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amples H1] text_to_image H7[{) train_text_to_image_lora_sdxl.py, FA1{# i Bk B4 08 2 50 B L
finetune_diffusion.sh, A, 6 A AOEEEAE 7 =X aF, & Flickr 8k fY) caption.txt H H FiLF
Hi 7000 3K J7, PASAEAN AR R 55— caption #3EA < & F, XA > Y pair.

CRTE4 2 7 B MR AEIX 7000 SR IE EdE T, SEHUAERZ R T 1Y 1091 A R FIrEXT
IVAIUE B

SRR IR ATIER R T2, ) lora 1Y rank HF T 4, YIGEHWAEEZ, 4
BBMES B S 2, AT KERALWE R, a— M ANERZ UL N AR BN E 13718 .
G —SESLIG  JE R AFRATT T 128 1% rank, AR B EHEESRAE 100 25, FRATRE /R BB A48
R E AR B (ZE B A0 RS I, generate_diffusion.py).

R T WERFRATOR P ROR , AT AR sdx1 IR Z 51 sdxI 2R B i asc 3647
TEX, e

Lo Jee L

a man dressed in a batman costume . a man dressed in a batman costume .

I 5: Stable Diffusion £ & J5 &5 54T 1

BOAAE Flickr 8k Ll 2 B, AR A 2 HORE IS ] XURS Y M 5 £, T Flickr 8k iR 22 /@ FL5K
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XHEAVRER 6 5K, B2 A4 gl B L res_with_captions_sdx]_finetuned.zip, [7] B3 AT {5 I AH
R SCAS, FEZ4w Lora Syl T ELH 8 FH i)l 25471 Stable Diffusion ZE % 718 Ji, BARGER
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A human figure stands on the peak of a snowy mountain . A small white dog jumping to catch a tennis ball.

A person in the distance hikes among hoodoos with stars
visible in the sky .

A girlin an orange tank top stands outside a cafe . a blond boy petting a tiger



2.2 Infinity
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A human figure stands on the peak of a snowy mountain . A small white dog jumping to catch a tennis ball.

A person in the distance hikes among hoodoos with stars
visible in the sky .

A girlin an orange tank top stands outside a cafe . a blond boy petting a tiger
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1. F5T diffusion I FEZEE ALK sample, infinity (8 HYTEH LR, HEANFRAT SR 01
F2H1 A stable diffuison A= A%, 1000 5K [ A K 2555 3h(nvidia A6000 i), infinity H 552 50min 4
F, BASEAN infinity )8 SCHR AFLAHER stable diffusion T 3 5.

2. T RATEA I, BT B RS I AN 2R “Flickr 8k”,  Hban ki /Rl H 28 F
ERAEF R “ai”.

3. NWFHE, —Lesh W R LB (LLanfmimg) o i 2 BRI i R A

2.3  Our Diffusion

X YNSRI % A1 _Fa& Lora {3 Stable Diffusion B AH R, FATTH] google Tiii)l|Zkfbert-
baseff A SCAS ) encoder, U-Net[10] 1 >4 backbone , 1| 45 S AF LA =5 i) AL AD I, train_my_diffusion.py .
YA | ASCAE BT

T, AT HFIZ BERT AL} i A SCAME B 24T encoding

AT PEfE UNet H22 WYERE ) )2 0948, F A% BERT [ i embedding i —AN&MEZE (i
TRAAHR, FROTENGE R ERA L bert EAAMSEL, MR RGN ZES50:

Listing 1: AR #x A5
self.text_projection = nn.Sequential(
nn.Linear (text_encoder_dim, cross_attention_dim),
nn.GELU(),
nn.LayerNorm(cross_attention_dim)
)

text_embeds = self.text_projection(text_embeds)

AT 2L i) Unet 4544, UNet (Rl IR T O TR R, PAMERERS A &5 304
AT

Listing 2: UNet Jil &

self.unet = UNet2DConditionModel (
sample_size=64,
in_channels=3,
out_channels=3,
layers_per_block=2,
block_out_channels=(64, 128, 256, 256),
down_block_types=(
"CrossAttnDownBlock2D",
"CrossAttnDownBlock2D",
"DownBlock2D",
"DownBlock2D",
),
up_block_types=(
"UpBlock2D",
"UpBlock2D",
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"CrossAttnUpBlock2D",
"CrossAttnUpBlock2D",
)’

cross_attention_dim=cross_attention_dim,

H A, CrossAttnDownBlock2D Fl CrossAttnUpBlock2D AFLER 1 55 7E | RALFN IR
HGIASCARMEE,, a3 SR LR RS SCAS IR A BEA TR . X AEDAR, A MEad AR
AR T R A B RRAE, 085G TSR RARIE R -

(o PR N A2 Al P R ) AR L my _tesst.py, 2B BHIRCRHFCA Stable Diffusion / Infinity
HARREMIT, 1 F SCAS$5 4 a girl in pink/black/green dress A& i 7 T 1 = 5K &l

8: AW ) SCAR 26 % diffusion A AR

BIRBA LA AHEAR NG %, R 2 2223 T B O R)EEE.

2.4 Latent Diffusion

HIEAEG R 2RI 25 Diffusion BIALG S BORE, HANGFIHMERERMRK . Hit, &
112% T Latent Diffusion Model[9] $& (%) /7%, NEEAEH 23011125 Diffusion B8, THE—
NESE TG 2 BT . B SR d FEan O i s -

1. FRAII5ETE Flickr8k $#li4E _ElZ5—4> VQ-VAE[6] FAIEE , i A 2% (Perceptual Loss)
FF B2 (Discriminative Loss) 6 [ 4t~ 2 B 41995 25 [ #7 (Latent Space).

2. ffiffl CLIP ¥ SCA Gt SRAS SCA IR

3. WG A dhdds, FEREASE] EINZE— DA U-Net 5248, AR R ) Diffusion
PR, 3 3 A2 SO LI A SCA A S5 T A5 1] E R R R 15 AAE HL

SESH L, T VQ-VAE illlZk, AT EZA (Codebook) K/NA 8192, T REEEECH
23§15 256 x 256 x 3 UM A K R LGSR 32 x 32 x 4 PSS . FKA17E—5K NVIDIA
RTX 3090 %} VQVAE lll%: T 60 4~ epoch, #4441 E 107 «

% T Diffusion S ZE, FRATEEINGAEIZEH T = 1000, fF—3 NVIDIA RTX 3090
FYIZRT 100 4~ epoch. FEHERRRTEHr, FAi152.30ur Diffusionffe—F, WE AT S H7a girl
in pink/black/green dress” /£ 5.

AR R I L, S22 BTSRRI a] , FAT1A2 i) 18 3 AN an2. 1Lora fif{ i Stable
Diffusionf12.2Infinity $#AH . S5 |, MR R RAFHE S RIFIR, DA Sd AR iR, &
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