Few-shot Defect Image Generation based on
Consistency Modeling

Supplementary Material

1 Supplementary Experiment

1.1 Implementation

To model the inter-product defect consistency direction, we modify the defect
names of similar defects in the MVTecAD dataset. The defect names before and
after modification are shown in Tab. 2

1.2 Implementation for Comparison Methods

StyleGAN2: We conduct training for 3000 iterations on StyleGAN2 for each
defect category, with a batch size of 4. Other parameters remained consistent
with the specifications outlined in the official documentation.

DFMGAN: Firstly, StyleGAN2 is trained on defect-free images of each prod-
uct for 3000 iterations using a batch size of 4. Subsequently, the pre-trained
StyleGAN?2 is finetuned to defect images of each defect category, employing a
batch size of 4. All other parameters adhered to the official documentation.

Defect-Gen: Both models undergo training for 200,000 iterations, with all
other settings aligned with the official documentation.

1.3 Comparison of Classification

To verify the role of generated defect images in classification tasks, we employ
the same dataset as in the segmentation experiments to train the ResNet50 for
binary classification. Each product is trained for 2000 epochs with a learning rate
of 0.0002 and a batch size of 12. The average classification accuracy on MVTec
is shown in Tab. [I, where our DefectDiffu achieves the optimal classification
performance.

Table 1: Comparison of Classification Experiments. AA represents Average Accuracy.

Method|Baseline DefectDiffu(Ours) DEMGAN Defect-Gen StyleGAN
AA | 81.13% 91.74% 88.15% 89.75% 87.26%
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Table 2: MVTecAD Dataset Defect Names: defect refers to the original defect name,
uni__defect refers to the modified defect name used in training, and product refers to

the product name

product defect uni_ defect product defect uni_ defect
scratch scratch print print
flip flip hole hole
metal _nut color color hazelnut cut cut
bent bent crack crack
hole hole scratch scratch
metal _contamination metal _contamination combined combined
carpet cut cut wood hole hole
thread thread liquid liquid
color color color color
scratch neck scratch scratch scratch
thread _top thread faulty _imprint faulty _imprint
screw scratch _head scratch capsule squeeze squeeze
manipulated front  manipulated front crack crack
thread _side thread poke hole
glue liquid broken broken
cut cut glue liquid
leather color color grid metal _contamination metal _contamination
poke hole thread thread
fold fold bent bent
scratch scratch rough rough
faulty imprint faulty imprint fabric_border cut
combined combined combined combined
pill contamination contamination zipper fabric_ interior cut
pill_type pill_type squeezed _teeth squeeze
crack crack broken _teeth broken
color color split_teeth split
missing _cable missing rough rough
missing_ wire missing gray _stroke color
cable swap cable swap tile glue strip glue strip
bent_ wire bent oil liquid
cable poke_insulation hole crack crack
combined combined contamination contamination
cut_inner_ insulation cut bottle broken _small broken
cut_outer insulation cut broken large broken
cut_lead cut
damaged _ case damaged _ case
transistor misplaced misplaced toothbrush defective bent
bent

bent lead
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1.4 Experiments on the VISA and KSDD datasets

We tested our method on the KSDD and VISA datasets under the same settings.
The experimental results are presented in Table A and Table B.

Table A: Comparison of average quantitative results.

Dataset Index  Baseline DefectDiffu DefectGen DFMGAN
FID \ 39.24 185.91 180.15
LPIPS (%) \ 10.84 10.57 7.15
IoU (%) 44.44 53.34 47.88 46.78
VisA F1 (%) 5775  66.65 61.72 60.49
AP (%) 63.96 71.26 68.15 67.19
AUC (%) 98.16 98.81 98.25 98.15

FID \ 47.92 32060  365.56
LPIPS (%) \ 2.89 4.32 1.75
IoU (%) 6396  66.08 65.17 63.32
KSDD2 g1 (%) 7802  79.58 78.91 77.54

AP (%) 8533  87.52 87.32 85.50
AUC (%) 98.66  99.53 99.45 99.36

Table B: Comparison of mloU across each product.

VisA candle capsules cashew chewinggum fryum macaronil macaroni2 pcbl pcb2 pcb3 pcb4 pipe_fryum

Baseline  8.06 45.58 81.32 54.01 69.12 2549 15.52  66.46 27.26 26.43 39.03 75.04
DefectDiffu 29.18 62.12 86.89 61.81 79.83 28.08 24.19 70.89 32.51 27.22 49.84  87.57
DefectGen 24.90 60.64 82.08 59.85 62.85 24.04 23.23  65.13 32.33 18.62 42.10 78.83
DFMGAN 19.95 49.54 79.84 57.34 78.88  27.56 22.04 71.11 23.95 19.28 49.64 62.21

1.5 Additional Zero-shot Generation Results

We validate the effectiveness of zero-shot generation on wood, tile, and leather,
and the results are depicted in Fig.

1.6 Controllable Generation Results for All Types of Defects
Strengths

We perform controllable defect image generation for all defect products in the
MVTecAD dataset. The generated results for various defect types are shown in
Fig. 2} Fig. demonstrating the strong controllability of our model over defect
strengths.
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Fig. 1: Zero-shot defect generation results of tile, leather, and wood.
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Fig. 2: Results of varying defect strengths for different types of defects under the
category bottle. MV TeCAD represents real data, while wy represents increasing defect
strengths from left to right.
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Fig. 3: Result of varying defect strengths for different types of defects under the cat-
egory cable. MV TecAD represents real data, while Wy represents increasing defect

strengths from left to right.
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Fig. 4: Result of varying defect strengths for different types of defects under the cat-
egory capsule. MVTecAD represents real data, while wy represents increasing defect
strengths from left to right.
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Fig. 5: Result of varying defect strengths for different types of defects under the cat-
egory carpet. MV TeCcAD represents real data, while wqg represents increasing defect
strengths from left to right.
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