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Introduction & Motivation

Failures of Multi-Concept Personalization

“V1* dog and V2* cat playing together” LAION Dataset
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ON SALE Country Hutch in Greens,
Yellows and Reds for 1:12 Scale Dollhouse

A night view of Times Square, a “*
and a "2 walking near few % .

Current Challenges & Our Contributions

Source Personal Images

Methodology

How Do We Create Multi-Concept Composition?
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' The scene is likely a garden filled with plants.
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(1) Foreground Segmentation: A saliency detector is used segment foreground objects
(2) LLM-Guided Composition: ALLM is prompted to generate background and bounding box layouts

(3) Repainting and Recaptioning: A diffusion inpainting places the objects into a background image

short caption: 5 and % and & in the
city.

with rocks, near snowy mountains.

short caption: & and % and R in

- Gen4Gen -» Text-to-Image Diffusion

Challenges:

- Stable Diffusion Models are largely
learned from LAION dataset

- LAION data often suffer from weak text-
Image alignment

- Hard for diffusion models to generate
complex and multi-concept images

caption: In the garden with colorful caption: A &% parked by i and - in caption: A= of a man is on a table next C ontributions:
flowers, a = , a“® , and a = next to woods. The forest is lush with trees, and toa ¥ and a ®. A ¥ is also in the room.
each other the sky is visible through the canopy. The € is on the floor:

- from model-centric solutions to a data-
driven approach

- We propose Gen4Gen, a generative data
pipeline that produces MyCanvas

- Introduce a high-quality benchmark
dataset with well-alighed image-text pairs

& is nexttoa 5, and two A is located A 17 century hall, a /= on wall. One =

and one & on_table, and one "% and
one ¥ on the floor:

My Canvas Dataset Summary
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detailed caption: In the playroom, detailed caption: a farm with a &% parked
the garden. there're on the blue cushion, % on on a dirt road in front of 2. Y stands on
the table, “ on a white chair, toy car the road.  and ' near barn. The & is

on ﬂOOl’; a woven basket, and gray wall. surrounded by a green lawn.

 MyCanvas is a benchmark dataset for multi-concept personalization, created by the Gen4Gen pipeline

* We collected 150 objects and created 41 compositions

* Qur final benchmark are around high-quality 3000 samples selected from over 10K initial generations

Quantitative and Qualitative Evaluations

Comparison with Multi-Concept Baselines

Source
Images

fh

MyCanvas

The winter season in a sunny day with cloud and lots of snow, the entire ground is all white and christmasy, a o
and a B and a & and a .
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MuDI (NeurIPS’24) SVDiff (ICCV’23)

Source Composed

Images MyCanvas + MyCanvas + Source Images (Baseline) + MyCanvas + Source Images (Baseline)

Quantitative Results and Ablation Studies

Personalization Alignment (CP-CLIP / TI-CLIP)

<= 3 Objects 4 Objects 5 Objects
CP-CLIP? TI-CLIP CP-CLIP? TI-CLIP CP-CLIP} TI-CLIP
CD + Source Images 0.26 0.16 0.21 0.13 0.23 0.17
CD + MyCanvas 0.41 0.17 0.47 0.17 0.50 0.15
Ours + MyCanvas 0.51 0.17 0.55 0.16 0.57 0.14
vs. baseline +0.25 - +0.34 - +0.34 -

User Preference Study (Score: 1 to 10)

Prompting(Ours) + MyCanvas CD + MyCanvas CD + Source Images

Image Text Image Text Image Text
Alignment Alignment Alignment Alignment Alignment Alignment
<= 3 Concepts 8.4(x1.1) 8.2 (£ 2.6) 6.8 (£ 1.6) 71 (£2.1) 3.5(£1.8) 3.9 (£ 2.6)
4 Concepts 8.6 (£ 1.4) 8.9 (£ 2.7) 7.3 (£1.8) 7.5 (£2.7) 3.7(£1.9) 3.4 (£ 2.8)
5 Concepts 8.8 (x1.1) 8.6 (+2.7) 6.6 (£ 1.6) 6.4 (£ 2.5) 3.9 (£1.8) 3.3(x2.7)

Quality Evaluation of MyCanvas (Rank: 1 to 5)

Rank: 1 Rank: 2 Rank: 3 Rank: 4 Rank: 5 Total Images
<= 3 Concepts 9 (3.4 %) 43 (16.3 %) 72 (27.3 %) 84 (31.8 %) 56 (21.2 %) 264
4 Concepts 16 (6.0 %) 53 (19.8 %) 112 (42.0 %) 54 (20.2 %) 32 (12.0 %) 267
5 Concepts 19 (7.1 %) 63 (23.4 %) 127 (47.2 %) 42 (15.6 %) 18 (6.7 %) 269
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