
A. Experimental Settings

A.1. Datasets

CC3M [42]: Conceptual Captions (CC3M) dataset repre-
sents a remarkable collection of high-quality image cap-
tions, amassing approximately 3.3 million pairs of text and
images from the internet. The CC3M dataset’s diverse con-
tent, quality assurance, and support for multimodal learning
make it a valuable asset for researchers and AI enthusiasts.
Each dataset sample consists of an image accompanied by
a corresponding text description, reflecting the richness of
human language and visual perception. However, after ac-
counting for license restrictions and eliminating invalid im-
age links, the dataset comprises approximately 2.2 million
data pairs suitable for training purposes and 10 thousand
data pairs designated for validation.

VIST [22]: Visual Storytelling (VIST) dataset is an inno-
vative compilation of visual narratives. The VIST dataset’s
engaging content, narrative structure, and emphasis on se-
quential understanding position it as an essential resource
for researchers focusing on sequential image understanding.
Each sequence within this dataset consists of five images
accompanied by corresponding textual narratives, showcas-
ing the intricate interplay between visual imagery and sto-
rytelling. Designed to foster creativity and challenge con-
ventional image-captioning models, the dataset provides a
platform for training and validating algorithms capable of
generating coherent and contextually relevant stories. After
eliminating the invalid image links, we got over 65 thousand
unique photos organized into more than 34 thousand sto-
rytelling sequences for training and 4 thousand sequences
with 8 thousand images for validation.

MMDialog [15]: Multi-Modal Dialogue (MMDialog)
dataset stands as the largest collection of multimodal con-
versation dialogues. The MMDialog dataset’s extensive
scale, real human-human chat content, and emphasis on
multimodal open-domain conversations position it as an un-
paralleled asset for researchers and practitioners in artificial
intelligence. Each dialogue within this dataset typically in-
cludes 2.59 images, integrated anywhere within the conver-
sation, showcasing the complex interplay between text and
visual elements. Designed to mirror real-world conversa-
tional dynamics, the dataset is a robust platform for devel-
oping, training, and validating algorithms capable of under-
standing and generating coherent dialogues that seamlessly
blend textual and visual information.

A.2. Data Format

Pretraining Stage In the pretraining stage, we aim to
synchronize the generative voken with the text-to-image
model’s conditional feature, focusing on single-turn text-
image pairs. To achieve this, we utilize data from the

CC3M dataset, constructing training samples by appending
vokens as image placeholders after the captions, such as “a
big black dog [IMG1] . . . [IMGn].” The Language Model
(LLM) is then tasked with only generating these placehold-
ers for text creation, and the corresponding output hidden
features are further employed to compute the conditional
generation loss with the ground truth image.

Fine-tuning Stage In this stage, we utilize the VIST and
MMDialog datasets, which contain multi-turn multimodal
data. During training, we integrate placeholders for input
images, such as ’<Img><ImageHere></Img>’, into the
input text prompts when applicable. These prompts also en-
compass various instructions corresponding to different task
types, with outputs manifesting as pure-text, pure-voken,
or text-voken combinations. Below, we present example
templates in the VIST dataset to illustrate the different task
types:

• Text Generation: Input: “<History Context>
What happens in the next scene image:
<Img><ImageHere></Img>”; Output: “<Text
Description>”

• Image Generation: Input: “<History Context> Gener-
ate an image with the scene description: [Text Descrip-
tion]”; Output: “[IMG1]...[IMGn]”

• Text-Image Generation: Input: “<History Context>
What should happen then?”; Output: “<Text
Description> [IMG1]...[IMGn]”

By structuring the input and output in this manner, we cre-
ate a flexible framework that accommodates various multi-
modal tasks, enhancing the model’s ability to interpret and
generate textual and visual content. The history context in
the VIST dataset includes all previous story steps with texts
and images. In the MMDialog dataset, due to the limitation
of computational resources, we only use up to one previous
turn as the history context, and all data are formatted into
the dialog.

B. More Experiments

B.1. Evaluation of Guidance Scale

Since our model incorporates CFG, evaluating how dif-
ferent guidance scales affect image generation is crucial.
Therefore, we plotted several line charts in Fig 5 to de-
pict the changes in metrics with varying guidance scales.
The figures reveal that the stable diffusion model and our
model generate better images as the guidance scale in-
creases. However, when the scale exceeds 10, the image
semantic coherence stabilizes while the image quality de-
clines. This suggests that the guidance scale should be set
within a reasonable range for optimal image generation.



Figure 4. Screenshot for human evaluation interface on the Amazon Mechanical Turk crowdsource evaluation platform. Output 1 is
generated by MiniGPT-5, while output 2 is generated by the two-stage baseline.

B.2. Evaluation of Voken Number

The voken features in our model are directly utilized as con-
ditions in the text-to-image model, leading to the expecta-
tion that an increase in the number of vokens would enhance
the model’s representative capabilities. To validate this hy-
pothesis, we experimented by training the model with vary-
ing numbers of vokens, ranging from 1 to 8. As illustrated
in Fig 6, the model’s performance consistently improves
with adding more vokens. This improvement is particularly
noticeable when the number of vokens is increased from 1
to 4, highlighting the significant role that vokens play in en-
hancing the model’s effectiveness.

B.3. Texture Preservation via FID

To assess whether models preserve the textures present in
prior images when generating the last image of a story, we
evaluate on VIST in a “final–step” setting: for each story, all

preceding step images and narrations are provided as con-
text, and the model must produce the final image. We then
compute FID between the set of generated final images and
the ground-truth final images from VIST. This directly mea-
sures the realism and low-level appearance consistency of
the predicted finals relative to the true finals under an iden-
tical multimodal context, shown in Table 9. In this setting,
ViLGen (Qwen2.5-VL + SD3) attains the lowest FID, indi-
cating stronger retention of low-level textures in the gener-
ated final images.
C. More Qualitative Examples

In this section, we provide additional qualitative examples
to further demonstrate the capabilities of MiniGPT-5. Fig-
ures 7,8,9, and 10 showcase these examples across various
datasets and settings.

Figure 7 presents a comparative analysis on the VIST
validation set, illustrating how MiniGPT-5 outperforms



(a) FID vs CFG Scale (b) IS vs CFG Scale

(c) CLIP-T vs CFG Scale (d) CLIP-I vs CFG Scale

Figure 5. Line charts for various metrics vs Classifier-free Guidance (CFG) scale on CC3M. The results suggest that our CFG strategy can
exhibit comparable effectiveness to the CFG strategy employed in SD2, with the appropriate CFG scale significantly enhancing both image
quality and coherence.

(a) FID vs nvoken (b) IS vs nvoken

(c) CLIP-T vs nvoken (d) CLIP-I vs nvoken

Figure 6. Line charts for various metrics vs the number of vokens on CC3M. As the number of vokens increases, the image quality and
CLIP scores improve. In this work, our default voken number is 8.



Model FID (→)

GILL [24] 61.85
MiniGPT-5 (MiniGPT-4 + SD 2.1) 59.48
MiniGPT-5 (Qwen2.5-VL + SD3) 56.32

Table 9. Texture preservation on VIST (final–step).

baseline models in terms of image generation quality and
alignment with multimodal inputs. The examples high-
light the superiority of MiniGPT-5 in generating images that
closely match the given text prompts.

In Figure 8, we focus on the performance of MiniGPT-5
in free multimodal generation scenarios. The results clearly
indicate an improvement over the Two-Stage baseline, em-
phasizing MiniGPT-5’s ability to perform consistent and
creative multimodal generation.

Figure 9 showcases the application of MiniGPT-5 in the
context of the MMDialog test set. Here, the emphasis is
on free multimodal dialog generation, with MiniGPT-5 dis-
playing a decent performance in generating coherent and
contextually relevant multimodal dialogues.

Lastly, Figure 10 highlights MiniGPT-5’s performance
in single text-to-image generation tasks on the CC3M vali-
dation set. The examples underline the model’s proficiency
in generating visually accurate and contextually appropri-
ate images from textual descriptions, surpassing the perfor-
mance of baseline models.

Each figure includes a clear depiction of input prompts
(indicated in orange blocks) and the corresponding model
outputs (in green blocks), providing a comprehensive view
of MiniGPT-5’s capabilities across different multimodal
generation tasks.



i had a photo
session with my

favorite doll.

she is so
philosophical
sometimes.

the cat likes
her too, they

were having a
good time.

the cat really likes
her, he even gave

her a kiss !

she finished
the session
posing with
her guitar,

she's such a
good

musician.

GILL SD 2 Two-stage MiniGPT-5 GT

we didn't expect
such beauty

outdoors.

the bridge was
all i thought it

would be.

the view of the
water were
amazing.

the bridge was
breath taking.

we all agreed
the food was

fantastic.

GILL SD 2 Two-stage MiniGPT-5 GT

i took my wife out
for our anniversary

dinner.

our first course
was a light but
delicious salad.

following our
salad we had

squash bisque

for our main course
we had a beautifully

plated salmon.

to end our
wonderful

night we had a
parfait for
dessert.

GILL SD 2 Two-stage MiniGPT-5 GT

Figure 7. Comparative examples from MiniGPT-5 and baselines on the VIST validation set for image generation with multimodal input.
Orange blocks denote input prompts, while green blocks show model outputs.



On our class trip we all
wore our school uniforms

I got to read many
different book that I

had never read before.

I really enjoyed being
on this trip

MiniGPT-5Two-Stage

This book was about
animals and it had lots of

pictures too.

One of my friends
read us a story from

one of the books.

GT

All of the kids were so
excited to read new

books

The first book I read
had lots of cool
pictures in it.

I really enjoyed
reading the book.

GILL

Celebrating with all of
our friends

Her best friend even
came.

Even my dad got in
on the act.

MiniGPT-5Two-Stage

Even the guy behind us
was great and fun to be

around.

The happy couple
enjoying their
engagement.

GT

This is the crew right
here.

Everyone was in
greate spirits

We had a great
time.

GILL

We got to the town hall
meeting early and there

were a lot of people.

Here's us watching
the introduction.

Everyone had a lot of
questions and the

meeting was very long

MiniGPT-5Two-Stage

We all gathered to
discuss the program

Me and tanner taking
a selfie together after

the meeting.

GT

Me bondrit during
intermission. Jacob and his son.

The meeting was very
informative and we

learned a lot.

GILL

Figure 8. More qualitative examples from MiniGPT-5 and baselines on VIST validation set for free multimodal generation.



What I find so funny
is everyone has a

strong opinion of me
and no one realises
I'm actually a soppy,
over dramatic bugger
that :growing_heart:

Harry Potter

I've read all the books at least 10
times each!
Harry Potter

Haha he has the full box set
and home and at his Nanna's
:) he even tries to head butt

his lamp like dobby
:face_with_tears_of_joy:

:see-no-evil_monkey:

MiniGPT-5 GT

You would get on with
my 3 year old then he

is obsessed with
Harry potter haha

So cute!! I'm just
about to get into bed

and finish off the
Goblet of Fire for the

millionth time!

Haha I know what you
mean! I'm just about to

finish the last Harry Potter
book! I'm so excited for

the next one!

GILL

It the final FlashbackFridayz of 2019
and we are looking back with a theme
of TravelFaves2019. Tag and retweet

your hosts and guest hosts; Share
yous and tag you friends.

Travelfaves2019 ours is the
gorgeous waterfall in Costa Rica

Luxurious views!  Throwback to
our trip to New Orleans last

January where we stopped by the
Tabasco Factory in Avery Island

MiniGPT-5 GT

Travelfaves2019 we have seen
quite a number of gorgeous

Africa

Our travelfaves2019
what's yours

The Greate Wall of China

GILL

Figure 9. More qualitative examples from MiniGPT-5 on MMDialog test set for free multimodal dialog generation.



MiniGPT-5SD 2GILL GT

womens hands
sprinkle a dough

with flour close up

MiniGPT-5SD 2GILL GT

sunflowers have a
deep sentimental
meaning for me

MiniGPT-5SD 2GILL GTwe all know
superman , comic
book characters ,

but history is full of
less impressive

heroes

MiniGPT-5 SD 2GILL GT

boy looking in the
encyclopedia

through a
magnifying glass

MiniGPT-5SD 2GILL GT
happy young

businessman with a
folder running up a

drawn stairs along a
concrete wall

Figure 10. More qualitative examples from MiniGPT-5 and baselines on CC3M validation set for single text-to-image generation.


