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Preliminary Methods

Due to the absence of paired images of the same individuals with and without acne, the dataset is
considered unpaired. Therefore, CycleGAN is used for the image translation tasks.

Acne
Detection

Model

h' Cleared

Initial Objective with CycleGAN:
Utilize the acne locations as the fourth channel in CycleGAN. Using
an RGB+A format, where "A" represents the Acne feature channel.



CycleGAN Experiment




Challenge

Information Asymmetry in Image Data

AN

 Acne Face Images: Predominantly profile views and eyes closed. ({fIfi& - FAAR)
« Clean Face Images: Predominantly frontal views and eyes open. (IEfi& « B#ER)

Problem

Limited availability of frontal acne images, likely leading to information asymmetry.

Solution
Decision to adjust the dataset by utilizing paired data with GAN for generation.



Methods

Method 1: Paired Data Generation

* Add artificial acne (red noise) to acne-free frontal face images to create a paired dataset.

* Use the Pix2Pix model for image-to-image translation.

Method 2: Image Inpainting

 Use YOLO v8 for object detection to identify and mark the location of acne.

e Apply Image Inpainting techniques to erase the acne.

Method 3: Filtering Techniques

 Use YOLO v8 for object detection to mark the location of acne.

* Employ Bilateral and Median filters to remove the acne.
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Datasets
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Pix2Pix

e Data:

« Batchsize: & 7 MMRINEREE - E5diSbatch size LF&64 - (BEEIRERBERERE -

« Epoch: FM3Il4R ¥ 5251200 epochs - {EEH 553128700 epochs T ARIAE R E&1REF 1 -
FARNHZHE fRepochs F—EBREAM AR -



In pa I ntl ng leviel_108.jpg . Mask Inpainting
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Filter

Median Filter Bilateral Filter
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Object Detection Result

Original Image

conf > 0.01 conf > 0.05 conf>0.1 conf>0.2

A spot 0.33
= acne 0.33

'spot 0.33
acne 0.33

Integration of YOLO Results in Inpainting and Filtering



Inpainting Result

Original Kandinsky 2.2 stable




Median Filter V.S. Bilateral Filter

Original Median Filter Bilateral Filter




Original Median Filter Inpainting Pix2Pix




Original Median Filter Inpainting




Survey
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Survey Result

IEfE4EEETE8 | Median Filter Inpainting Pix2Pix
ERYR 3.55+0.98 4.10 + 0.66 2.8340.98
BARE 2.534+1.13 3.7340.90 3.22+0.96
HEE 2.58 +1.11 3.63 4+ 0.95 3.21+1.00

HfzEE15=E8 | Median Filter Inpainting Pix2Pix
ERRYR 3.19 + 1.07 3.80 +0.87 3.40 4+ 0.90
BARE 2.16 +0.97 3.73 +0.81 3.27 £0.97
HEE 2.23+1.00 3.67 + 0.87 3.27 +0.98

=EERER Median Filter Inpainting Pix2Pix
ERRYR 3.38 +1.04 3.96 +0.78 3.10 +0.99
BARE 2.36 +1.07 3.73 +0.86 3.24 +0.97
HEE 2.42 +1.07 3.65 +0.92 3.24 +0.99
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Object Detection Result ~early stopping at 232 epoch

- best on epoch 132
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Object Detection Result

écnheacne O_ﬂf
acne 0.3

Original label YOLO detection result
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