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MOTIVATION
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« Text-to-lmage generation models
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RELATED WORK

Related Work I Synthetic Image Detection Method
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Motivation

PROPOSED METHOD
&
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EXPERIMENTAL SETTINGS

Motivation
&
~omeararae © Used Datasets
Real dataset | # of samples | Generative model | # of samples | Generated image size
SD [6] 2000 512 x 512
LD [6] 2000 256 x 256
MICOCO 3000 GLIDE [5] 2000 256 x 256
DM [7] 2000 256 x 256
P;nor':(l‘:s(ejd SD [6] 2000 ol2 X.512
etno : LD [6] 2000 256 x 256
BlrekiOk S000 GLIDE [5] 2000 256 x 256
DM [7] 2000 256 x 256
Total Real samples: 16000 Synthetic samples: 16000
Experiments  Used Classifiers
& Classifier input size | # param. MACs
Results Logistic Regression 179x1 180 180

SVM 179x1 Ngyw+1 | Ngyx 179

ResNet50 256256 | 25.56M 5.40G

VGG16 256x256 | 138.36M 20.24G

Hybrid [12] 512x1 0.59M 0.60M

Ours 16x16 0.09M 1.13M
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RESULTS

Motivation

& ]
Related Work I Detection Performance
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Motivation

RESULTS

&  Perturbation Test

Related Work

Proposed

Method

&
Results

Deep Features Method Frequency Features Method Latent Space Features Method
Training Dataset Classifier Pertubation Methods Classifier Pertubation Methods Regularization Pertubation Methods

GB GN MB SnP GB GN MB SnP GB GN MB SnP

SD ResNet50 | 7.5 6.3 90 74 LR 36.5 349 222 281 KL 134 394 8.1 11.1

VGG16 39 5.1 6.3 5.0 SVM 238 335 324 168 vVQ 22 34 20 0.8

LD ResNet50 | 16.5 16.7 159 14.6 LR 53.8 48.1 463 318 KL 6.7 176 8.2 19.3
VGGl16 18.6 172 222 12.6 SVM 477 426 162 373 vVQ 44 100 49 1625

GLIDE ResNet50 | 21.8 20.7 195 164 LR 445 492 144 476 Kl 36.8 46.1 345 40.6
VGG16 | 21.5 189 214 149 SVM 43.0 492 120 4638 vQ 168 398 21.8 305

DM ResNet50 | 18.1 172 196 94 LR 122, 413 392 325 KL 6.4 19 124 119

VGG16 11.3 122 161 21 SVM 343 384 429 303 vVQ 33 03 71 92

. [ ]
Experiments Generalization Performance
Deep Features Method Frequency Features Method Latent Space Features Method
Training Dataset Classifier Test Datasets Classifier Test Datasets Regularization Test Datasets

SD LD GLIDE DM SD LD GLIDE DM SD LD GLIDE DM

SD ResNet50 - 87.5 79.4 77.4 LR - 87.9 78.4 78.1 KL - 89.4 77.8 76.4

VGG16 - 90.3 73.9 75.8 SVM - 73.8 89.7 79.2 vQ - 74.5 82.4 77.5

LD ResNet50 | 53.4 - 924 85.2 LR 58.2 - 95.4 63.8 KL 57.4 - 85.4 65.4

VGG16 62.8 - 84.5 71.5 SVM 54.8 - 99.2 57.0 vQ 60.8 - 74.2 63.5

GLIDE ResNet50 | 51.5 86.6 - 80.0 LR 49.8 86.8 - 54.8 KL 548 914 - 62.8

VGG16 | 53.7 84.8 - 66.5 SVM 48.6 86.9 - 54.1 vQ 55.6 824 - 59.2

DM ResNet50 | 58.4 96.4 954 - LR 76.6  88.7 79.8 - KL 56.4 943 -
VGG16 | 653 938 91.0 - SVM 76.8 91.7 82.8 - vQ 592 724 64.2 -
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Conclusion

CONCLUSION

« Compared the performance of several detectors in distinguishing synthetic
images generated by various text-to-image generation models from real
iImages.

« A lightweight detector based on latent space features, specifically
designed for identifying synthetic images generated using text-to-image
generation models.

 When the proposed model is trained on synthetic images generated by the
SD method, it demonstrates good generalization properties in terms of
detecting fake images produced by various text-to-image generation
models.
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