Test-time Prompt Refinement for Text-to-Image Models

Supplementary Material

1. Dataset and Evaluation Details

1.1. Benchmark Datasets

We use three benchmark datasets to assess compositional
fidelity, prompt comprehension, and generalization:

1.1.1. GENEVAL: Compositional Accuracy

GENEVAL [14] consists of 553 prompts testing object pres-
ence, count, color accuracy, spatial positioning, and at-
tribute binding. It provides structured evaluation for fine-
grained correctness in T2I models.

1.1.2. LLM-Grounded Diffusion Benchmark: Prompt
Comprehension

Lian et al. [26] designed a benchmark to assess how well
T2I models interpret prompts. Based on their given tem-
plates, we created 320 structured prompts, using 20 most
common COCO objects, covering:

* Negation (A realistic photo of a scene without [object
name])

Numerical reasoning (A realistic photo of a scene with
[number] [object name])

Attribute binding (A realistic photo of a scene with [mod-
ifier 1] [object name 1] and [modifier 2] [object name 2])
Spatial reasoning (A realistic photo of a scene with [ob-
ject name 1] on the [location] and [modifier 2] [object
name?2] on the [opposite location], where the location is
chosen from left, right, top, and bottom.)

1.1.3. DrawBench: Generalization to Open-Ended
Prompts

DrawBench [42] evaluates generative adaptability across
ambiguous descriptions, numerical constraints, spatial re-
lations, and rare words. It helps measures perceptual plau-
sibility rather than strict correctness.

2. Qualitative Results

Figs. 1 and 2 showcase qualitative results of our Test-time
Iterative Refinement (TIR) method on Drawbench prompts,
using GPT-40 as the MLLM for prompt refinement and
DALL-E 3 as the text-to-image (T2I) generator. Each row
illustrates the initial prompt and image on the left, followed
by three iterations of refinement. For each iteration, the left
column presents the progressively refined prompts, while
the right column shows the corresponding images gener-
ated from these refined prompts. We observe progressive
improvements in visual-semantic alignment, demonstrating
TIR’s ability to iteratively correct misalignments and con-
verge toward more faithful generations with respect to orig-
inal user intent.



A blue bird and a brown
bear.

A red book and a yellow
vase.

One cat and two dogs
itting on the grass.

A stack of 3 books. A
green book is on the top,
sitting on a red book. The
red book is in the dle,

sitting on a blue book. The
blue book is on the
bottom.

A mechanical or electrical
device for measuring time.

A domesticated
carnivorous mammal that
typically has a long snout,

an acute sense of smell,
nonretractable claws, and
a barking, howling, or

A donkey and an octopus
are playing a game. The
donkey is holding a rope
on one end, the octopus is
holding onto the other.
The donkey holds the rope
in its mouth. A cat is
jumping over the rope.

A detailed illustration of a blue
bird perched on a branch and a
brown bear in a forest setting,
each depicted in their natural
habitats with vivid details and
realistic textures.

Asimple and focused
illustration of a blue bird
perched on a branch and a
brown bear in a forest setting,
with minimal additional
elements or distractions,
ensuring the bird and bear are
the central focus and depicted
naturally as per the original
prompt.

Ared book with a simple design
placed next to a yellow vase,
both on a plain background.
Ensure the vase is yellow and
does not contain sunflowers or
other flowers.

Ared book with a simple design
placed next to a yellow vase on
a plain background. Ensure the
vase is yellow and contains
minimalistic decorative
elements such as small red and
yellow spherical accents,
avoiding any traditional flowers.

One cat and two dogs sitting on
the grass, ensuring the focus is
on one single cat in the center
with two dogs on either side, all
clearly visible and evenly
spaced

One cat and two dogs sitting on
the grass, ensuring the focus is
on one single cat in the center
with two dogs on either side, all
clearly visible, evenly spaced,
and fully detailed.

Astack of 3 books. A green
book is on the top, sitting on a
red book. The red book is in the
middle, sitting on a blue book.
The blue book is on the bottom.
Ensure the books are neatly
stacked with clear, vibrant
colors: green, red, and blue in
respective order.

Astack of 3 books. A green
book is on the top, sitting on a
red book. The red book is in the
middle, sitting on a blue book.
The blue book s on the bottom.
Ensure the books are neatly
stacked with clear, vibrant
colors: green, red, and blue in
respective order, with a clean,
minimalistic background to
emphasize the stack.

Ahighly detailed mechanical or
electrical time-measuring
device, resembling a clock or
chronometer, with clear clock
hands, dials, and numerical
markings to indicate time,
surrounded by intricate gears
and components, in a
steampunk style on a dark
background.

An enhanced, highly detailed
mechanical or electrical time-
measuring device, resembling a
clock or chronometer, with clear
clock hands, Roman numerals,
and numerical markings to
indicate time, surrounded by
intricate and interconnected
gears and components in a
refined steampunk style, set
against a dark background with
asubtle glow highlighting the
mechanisms.

Arealistic depiction of a
domesticated carnivorous
mammal, specifically a dog,
featuring a long snout, an acute
sense of smell, nonretractable
claws, and a barking or howling
expression. The image should
focus on natural and lifelike
representation rather than
abstract or symbolic elements.

Adonkey and an octopus are
playing a game. The donkey is
holding a rope on one end with
its mouth, while the octopus is
holding the other end with its
tentacles. A cat is in mid-air,
jumping over the rope. Ensure
the scene has a playful and
dynamic atmosphere, with the
characters interacting naturally.

A highly realistic depiction of a
domesticated dog with a long
snout, an acute sense of smell,
and nonretractable claws. The
focus should be on natural and
lifelike representation, ensuring
the dog appears in a neutral or
relaxed state rather than
displaying exaggerated
expressions or features. The
image should emphasize the
natural anatomy and behavior
of the animal

A donkey and an octopus are
playing a game. The donkey is
holding a rope on one end with
its mouth, while the octopus is
holding the other end with its
tentacles. A cat s in mid-air,
actively jumping over the rope
with a playful expression. Adjust
the scene so the cat is clearly
depicted as mid-jump and not
gripping the rope, and
emphasize the playful
competition between the

donkey and octopus.

An enhanced detailed
illustration of a blue bird
perched on a branch and a
brown bear in a forest setting,
with vivid natural details,
harmonious lighting, and
realistic textures, emphasizing
the serene coexistence of the
two animals in their natural
habitat.

Ared book with a simple design
placed next to a standalone
yellow vase on a plain
background. Ensure the vase is
physically separate from the
book, s yellow, and contains
minimalistic decorative
elements such as small red and
yellow spherical accents on thin
stems, avoiding any traditional
flowers or abstract

One cat and two dogs sitting on
the grass, ensuring the focus is
on one single cat in the center
with two dogs on either side, all
clearly visible, evenly spaced,
and fully detailed in a natural
outdoor setting.

Astack of 3 books. A green
book is on the top, sitting on a
red book. The red book is in the
middle, sitting on a blue book.
The blue book is on the bottom.
Ensure the books are neatly
stacked with clear, vibrant
colors: green, red, and blue in
respective order, with a clean,
minimalistic background to
emphasize the stack. Maintain
consistent lighting.

A detailed mechanical time-
measuring device, resembling a
classic clock or chronometer,
with clear and prominent clock
hands, Roman numerals, and
numerical markings to indicate
time. The design should focus
more on the functionality of time
measurement, with fewer overly
intricate gears and

components. The gears should
support the clock's operation
rather than dominate the

design

Ahighly realistic depiction of a
domesticated dog viewed from
behind, focusing on the natural
texture of its fur, ears, and
neck. The image should
emphasize lifelike details, such
as the realistic anatomy and
natural fur patterns, avoiding
exaggerated or overly stylized
features. Ensure the dog is
depicted in a neutral of relaxed
posture, with no dramatic or
unnatural elements.

Adonkey and an octopus are
playing a game. The donkey is
holding a rope on one end with
its mouth, while the octopus is
holding the other end with its
tentacles. A cat is in mid-air,
actively jumping over the rope
with a playful expression. Adjust
the scene to ensure the donkey
is holding the rope in its mouth,
as originally requested, and not
with its hooves. Maintain the
dynamic and interactive
atmosphere.

Figure 1. Qualitative results on Drawbench using DALL-E 3 as the T2I model and GPT-40 as the MLLM. Each row shows the
prompt refinement trajectory, beginning with the initial prompt and generation on the left, followed by three rounds of GPT-40-guided
refinements. The results demonstrate how TIR progressively enhances alignment between user intent and visual output.



A laptop on top of a teddy
bear.

A banana on the left of an
apple.

A pizza on the right of a
suitcase.

A storefront with
‘Diffusion’ written on it.

A storefront with ‘Google
Research Pizza Cafe'
written on it.

New York Skyline with
'Hello World' written with
fireworks on the sky.

New York Skyline with
'Google Research Pizza
Cafe’ written with
fireworks on the sky.

Vi,
PIZZA |

Ateddy bear with a laptop
placed directly on top of it,
clearly showing the laptop
resting on the bear's body,
without blankets or other
objects obscuring the view.

Abanana on the left of an
apple, both placed on a wooden
surface with soft, warm lighting
in the background.

Apizza placed entirely to the
Tight of a suitcase, with the
suitcase on the left and the
pizza fully visible. Ensure the
two obijects are distinct and not
overlapping, with clear
separation between them.

Amodern storefront with
“Diffusion’ prominently written
onit, featuring clean, minimalist
design elements, large glass
windows, and a stylish interior
showcasing clothing and decor
items. The storefront is located
on a street corner with a
contemporary urban vibe.

Astorefront with ‘Google
Research Pizza Cafe’
prominently written on the
signboard. Ensure the text
‘Google Research' is clearly
visible and in a professional
font above 'Pizza Cafe'. The
design should emphasize a
modern, research-oriented
theme, with no unnecessary
additions like ‘Googgle' or extra
neon elements. The storefront
should have a clean, sleek
appearance with a focus on the
branding ‘Google Research
Pizza Cafe’

New York Skyline with 'Hello
World" written with colorful
fireworks in the sky,
showcasing the city's iconic
landmarks at night with
vibrant lighting and a festive
atmosphere.

New York Skyline at night
with ‘Google Research Pizza
Cafe' written in vibrant
fireworks across the sky,
ensuring the text is clearly
legible and centered above
the skyline, with the city's
iconic landmarks like the
Empire State Building
prominently visible.

Gooagle

Research Pizza Café

Ateddy bear with a laptop
placed directly on top of its lap,
ensuring the laptop is clearly
visible and resting naturally on
the bear's body without any
blankets, pillows, or bed
obscuring the view. The
background should be simple
and unobtrusive to emphasize
the teddy bear and laptop.

Ateddy bear with a laptop
placed directly on top of its lap,
ensuring the laptop is clearly
visible and resting naturally on
the bear's body. Remove all
pillows, blankets, or bed
elements from the scene, and
place the teddy bear on a plain,
flat surface. The background
should remain simple and
unobtrusive, emphasizing the
teddy bear and the laptop.

Abanana positioned clearly to
the left of an apple, both placed
on a wooden surface, with soft,
warm lighting in the
background. Ensure the
banana's placement s distinctly
to the left of the apple and not
overlapping or behind it.

Abanana positioned clearly to
the left of an apple, both placed
on awooden surface. Ensure
the banana is upright and
distinctly separated from the
apple, with no overlap or
leaning towards the apple. Use
soft, warm lighting in the
background to highlight both
fruits.

Apizza placed entirely to the
fight of a suitcase, with the
suitcase on the left and the
pizza fully visible. Ensure the
two objects are distinct, non-
overlapping, and separated by
aclear gap. The suitcase and
pizza should not merge or
blend into each other,
maintaining clear boundaries

Amodern storefront with
“Diffusion’ prominently written
on it, featuring clean, minimalist
design elements, large glass
windows, and a stylish interior
showcasing clothing and decor
items. The storefront is located
on a street corner with a
contemporary urban vibe,
emphasizing a sleek and
inviting aesthetic.

Apizza placed entirely to the
fight of a suitcase, with the
suitcase on the left and the
pizza fully visible as a whole
circular object. Ensure the two
objects are distinct, non-
overlapping, and separated by
a clear gap. The pizza should
not appear cut off or divided,
and both items should be
clearly and fully represented

Amodern storefront with
‘Diffusion’ prominently written
on i, featuring clean, minimalist
design elements, large glass
windows, and a stylish interior
showcasing clothing and decor
items. The storefront is located
on a street corner with a
contemporary urban vibe,
emphasizing a sleek and
inviting aesthetic, with clear
branding and an airy, open

atmosphere.

Astorefront with ‘Google
Research Pizza Cafe
prominently written on the
signboard. Ensure the text
‘Google Research' is clearly
visible and written in a
professional, modern font
above Pizza Cafe'. Remove the
misspelling ‘Ressearrch’ and
ensure the branding is accurate
and clean. Avoid excessive
neon lighting or unnecessary
decorative elements. The
storefront should have a sleek,
research-focused design, with a
minimalist and professional
aesthetic that aligns with
Google's branding. Maintain
clear visibility of the interior,
showcasing a modern and
inviting cafe atmosphere.

A storefront with ‘Google
Research Pizza Cafe'
prominently written on the
signboard. Ensure the text
‘Google Research' is clearly
visible and written in a
professional, modern font
above ‘Pizza Cafe'. Correct the
current misspelling of
‘Ressearrch’ to accurately
reflect ‘Google Research’. The
storefront should avoid
excessive neon lighting and
maintain a clean, sleek, and
minimalist aesthetic that aligns
with Google's branding,
Incorporate Google's color
palette subtly into the design,
such as hints of blue, red,
yellow, and green, to reinforce
the brand identity. The interior
should remain visible,
showcasing a modern and
inviting cafe atmosphere with a
focus on comfort and
professionalism. Remove any
elements that do not align with
Google's branding or the
research-focused theme.

New York Skyline with ‘Hello
World' clearly written with
colorful and legible fireworks in
the sky, ensuring accurate
spelling and proper alignment
of the text. Showcase the city's
iconic landmarks at night with
vibrant lighting, a festive
atmosphere, and no additional
elements like planets or
unrelated objects in the sky.

New York Skyline with "Hello
World' clearly written with
colorful and legible fireworks in
the sky, ensuring accurate
spelling and proper alignment
of the text. Showcase the city's
iconic landmarks at night with
vibrant lighting and a festive
atmosphere. Remove any
additional elements such as the
planet or unrelated objects in
the sky, focusing solely on the
fireworks and skyline.

New York Skyline at night with
‘Google Research Pizza Cafe’
written in large, vibrant, and
colorful fireworks letters across
the sky, ensuring the text is
clearly legible, evenly spaced,
and centered above the skyline.
include prominent ci

landmarks like the Empire State
Building and ensure the
fireworks are dynamic and
varied in shape and color to
emphasize the celebratory
atmosphere.

New York Skyline at night with
‘Google Research Pizza Cafe'
written in large, vibrant, and
colorful fireworks letters across
the sky. Ensure the text is
clearly legible, evenly spaced,
and centered above the skyline.
Replace the current 'Broadway
Cafe text with ‘Google
Research Pizza Cafe’ and
make the letters appear
dynamically formed by
fireworks. Include prominent
city landmarks like the Empire
State Building and ensure the
fireworks are varied in shape,
size, and color to enhance the
celebratory atmosphere.
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Figure 2. Qualitative results on Drawbench using DALL-E 3 as the T2I model and GPT-40 as the MLLM. Each row shows the
prompt refinement trajectory, beginning with the initial prompt and generation on the left, followed by three rounds of GPT-40-guided
refinements. The results demonstrate how TIR progressively enhances alignment between user intent and visual output.
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