Seeing is not always believing: Benchmarking Human
and Model Perception of AI-Generated Images

A Quick Test: Can you identify which ones are AI-generated images?

I.éndscape A

Figure 1: A quick test: Can you identify which ones are Al-generated images?

Answer of the Quick Test The Al-generated images of the Fig. 1 are "Landscape B", "Multiperson
A", "Plant A", "Animal A", , "Object A", , , respectively.
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Table 1: Detailed information of the datasets used in MPBench. R denotes the dataset consisting
entirely of real images. F denotes the dataset consisting entirely of fake images. ¢ denotes existing
datasets. X denotes the datasets provided in this work. "Diff" refers to diffusion model, "AR" refers
to autoregressive model and "Unk." refers to unknown model. "Resolution" refers to the resolution
of the fake images in the dataset. "Caption" refers to the caption used in text-to-image generation
models to generate the corresponding dataset.
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Table 2: Detailed information of the diffusion datasets used in MPBench.
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Table 3: Detailed information of the StyleGAN3 datasets used in MPBench.
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B.1 Dataset Configuration for Model Evaluation

We detailed the collection process of our datasets in Section 2.2 of the main paper, now the following
will provide more detailed configuration information for each dataset.

We use the default Github repository code of each model to generate our datasets. Detailed information
about the training and validation datasets are shown in Tab. 1. We further provide the captions and
resolutions used in each specific dataset. For diffusion generation, we use the fixed seed and cfg-scale
to generate our datasets. We also use different sampling methods and steps for generation. The
detailed information about sampling methods and steps for different diffusion models can be found
in Tab. 2. For StyleGAN3 generation, we use 2 models (stylegan3-r-fthqu-1024x1024, stylegan3-t-
ffhqu-1024x1024) to generate 70K face images for training to match the number of FFHQ and 10K
face images for testing. We use 2 models (stylegan3-r-afhqv2-512x512, stylegan3-t-afhqv2-512x512)
to generate 16K animal faces to match the number of AFHQ-v2 and 10K animal faces for testing.
We use 2 models (stylegan3-r-metfaces-1024x1024, stylegan3-t-metfaces-1024x1024) to generate
1.3K art human faces for training to match the number of MetFaces Dataset and 10K art human faces
for testing. The detailed information about our StyleGAN3 generation can be found in Tab. 3.



B.2 Data Content Component Analysis of Training and Validation Dataset

We will analyze the composition of the training and validation dataset in the following two parts and
discuss the issue of data imbalance. We also provide a detailed table showing the composition and
proportion of different datasets, as shown in Tab. 4.

Training Dataset.

Fake2M is composed of 1M fake images generated by the rst 1M caption in CC3M using
SD-V1.5Real-dpms-254H4], 1M fake images generated by the rst 1M caption in CC3M using
IF-V1.0-dpms++-253] and 87K fake images generated using StyleGAR,[as shown in Tab. 1
and Tab 2.

In Fake2M, the number of face data is only 82K, accounting for %4 of the total data 2M, as shown in
Tab. 4. There is no content imbalanced problem in Fake2M.

Training Dataset Setting Ais composed of 1M fake images generated by the rst 1M caption in
CC3M using SD-V1.5Real-dpms-25 in Fake2M and the rst 1M real images in CC3M.

In Training Dataset Setting A, most of the content is general content. There is no content imbalanced
problem in Training Dataset Setting A.

Training Dataset Setting Bis composed of 1M fake images generated by the rst 1M caption in
CC3M using IF-V1.0-dpms++-25 in Fake2M and the rst 1M real images in CC3M.

In Training Dataset Setting B, most of the content is general content. There is no content imbalanced
problem in Training Dataset Setting B.

Training Dataset Setting Cis composed of 87K fake images generated by StyleGAN3 in Fake2M
(the detailed content in this dataset can be found in Tab. 3) and the rst 1M real images in CC3M.

In training dataset setting C, most of the content is face. There is content imbalanced problem
in training dataset setting C. This inclusion was intentional, aiming to speci cally investigate the
performance implications of face fake images produced by StyleGANS.

Training Dataset Setting Dis composed of 460K fake images generated by the rst 460K caption in
CC3M using IF-V1.0-dpms++-25 in Fake2M, 460K fake images generated by the rst 460K caption
in CC3M using SD-V1.5Real-dpms-25 in Fake2M, 87K fake images generated by StyleGAN3, the
rst 1M real images in CC3M and 87K real images in StyleGANS training dataset.

In training dataset setting D, most of the content is general content. The number of fake face data
is 82K and real face data is also 82K, accounting for %8 of the total data 2M. There is no content
imbalanced problem in training dataset setting D.

Validation Dataset (MPBench).In MPBench, most of the content is general content. The number
of fake face data is 60K, accounting for %15.3 of the total data 391.5K. The number of real face data
is 24K, accounting for %6.1 of the total data 391.5K. There is no content imbalanced problem in
training dataset setting D.

From the perspective of the ratio between real and fake images, we observe that the proportion of real
and fake images is essentially the same across the four dataset settings and MPBench, as shown in
Tab. 4. Therefore, there is no imbalance issue between the number of fake and real images.

B.3 Quality Analysis

We conducted further analysis of our dataset quality score distributions, as shown in Fig. 2 and Tab. 5.
We observed that the majority of our sub dataset have an average score above 0.6 (with Midjourneyv5s-
5K having an average score of 0.66) and the average score of all images in the dataset is 0.6. These
demonstrate that our dataset is a high-quality dataset with a large amount of high-quality images.
Only a few datasets (cogview2-22K, IF-ddim-25-15K-1024x1024, IF-ddim-50-15K-1024x1024,
stylegan3-r-ffhqu-1024x1024, and stylegan3-r-metfaces-1024x1024) have an average score below
0.6. The distribution of quality scores across the entire dataset demonstrates a balanced mixture of
high-quality and low-quality images, as shown in the "all-images" violin plot of Fig. 2. This aligns
with our original intention: a fake image detection dataset should encompass both high-quality and
low-quality image data. In order to better showcase our dataset, we provided more visualizations
about the high quality, mid quality and low quality images in our dataset, as shown in Fig. 3.



Table 4: Data Content Component Analysis."Content" means the type of the content in each
dataset ("Face" means that the content in this dataset is mostly faces, such as2FFHQUject”

means that the content in this dataset is mainly composed of a limited number of objects, such as
ImageNet [4]. "General" means that the content in this dataset is general, not limited to some objects,
faces or art, such as CC3MT]). "Each Dataset / Total Number (%)" means the number of images

in this dataset and the percentage it contributes to the entire dataset setting setting. "Fake / Total
Number (%)" means the number of fake images in the whole dataset setting and the percentage it
contributes to the entire dataset setting. "Real / Total Number (%)" means the number of real images
in the whole dataset setting and the percentage it contributes to the entire dataset setting.

Fake | Real
[Name Content Each Dataset/ Total Number (%) _Fake / Total Number (%)| Name Content Each Dataset/ Total Number (%) Real / Total Number (%)

Dataset

SD-V1.5Real-dpms-25 General 1M (47.9%)

Fake2M Dataset IF-V1.0-dpms++-25 General 1M (47.9%) 2.08M (100%)
StyleGAN3 Face 87K (4.29%)
Training Dataest Setting A | SD-V1.5Real-dpms-25 General 1M (50%) 1M (50%) CC3M-Train General 1M (50%) 1M (50%)
Training Dataest Setting B | IF-V1.0-dpms++25  General 1M (50%) 1M (50%) CC3M-Train General 1M (50%) 1M (50%)
Training Dataest Setting C | StyleGAN3 Face 87K (50%) 87K (50%) CC3M-Train General 87K (50%) 87K (50%)
SD-V15Real-dpms-25 General 460K (21.2%) CC3M-Train General 1M (46%)
Training Dataest Setting D | IF-V1.0-dpms++25  General 460K (21.2%) 1.08M (50%) StyleGAN3-Train ~ Face 87K (4%) 1.08M (50%)
StyleGAN3 Face 87K (4%)
SD-V2.1-dpm-25 General 15K (3.8%) ImageNet-Test Object 100K (25.5%)
SD-V1.5-dpm-25 General 15K (3.8%) CelebA-HQ-Train Face 24K (6.1%)
SD-V1.5Real-dpm-25  General 15K (3.8%) CC3M-Val General 15K (3.8%)

IF-V1.0-dpm++10  General 15K (3.8%)
IF-V1.0-dpm++25  General 15K (3.8%)

Validation Dataset (MPBench)) IF-V1.0-dpm++-50 General 15K (3.8%) 252.5K (64.5%) 139K (35.5%)
IF-V1.0-ddim-50 General 15K (3.8%)
IF-V1.0-ddpm-50 General 15K (3.8%)
Cogview2 General 22K (5.6%)
Midjourney General  5.5K (1.4%)
StyleGAN3 Face 60K (15.3%)

Table 5:Quiality score distribution statistical information of the dataset. "all-images" means the
quality score distribution of all the images in the dataset. "Mean Score" means the average score of
the quality score in the sub dataset. "Min Score" means the minimum score of the quality score in the
sub dataset. "Max Score" means the maximum score of the quality score in the sub dataset.

Sub Dataset Mean Score Min Score Max Score
cogview2-22K 0.43 0.08 0.87
IF-ddim-25-15K-1024x1024 0.54 0.08 0.93
IF-ddim-50-15K-1024x1024 0.56 0.13 0.91
IF-ddpm-50-15K-1024x1024 0.60 0.10 0.92
IF-dpmsolver++-10-15K-1024x1024  0.63 0.12 0.95
IF-dpmsolver++-25-15K-1024x1024 0.68 0.14 0.95
Midjourneyv5-5K 0.66 0.15 0.91
SDv15-dpmsolver-25-15K 0.64 0.16 0.93
SDv15R-dpmsolver-25-15K 0.64 0.20 0.93
SDv21-CC15K 0.68 0.19 0.92
stylegan3-r-afhqv2-512x512 0.65 0.21 0.89
stylegan3-r-ffhqu-1024x1024 0.59 0.27 0.81
stylegan3-r-metfaces-1024x1024 0.53 0.19 0.78
stylegan3-t-afhqv2-512x512 0.66 0.25 0.89
stylegan3-t-ffhqu-1024x1024 0.63 0.30 0.85
stylegan3-t-metfaces-1024x1024 0.55 0.23 0.79
all-images 0.60 0.08 0.95
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