4xRealWebPhoto v4

Version 4 Dataset Preparation Workflow



Based on musl’'s nomos8k photo dataset



Adding Lens Blur

With radius 2 (weaker) to 3 (stronger) based on
previous versions.

The example to the right is radius 2 (so weaker)
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lensblur.py

1 import cv2

blurgenerator import lens_blur
ort os

»ort random

6 input_folder_path = "/home/phhofm/Downloads/RealWebPhoto_v4/nomos8k"
7 output_folder_path = "/home/phhofm/Downloads/RealWebPhoto_v4/nomos8k lens"
8 textfile_path = "/home/phhofm/Downloads/ReallebPhoto_v4/degrade"

I n

9 textfile_name "lensblur"

10

11 print text to textfile(file_name, text to_append):

12

13 open(file_name, "a+") as file_object:

14

15 file _object.seek(0)

16

17 data = file_object.read(100)

18 len(data) > 0:

19 file_object.write(" ")

20

21 file_object.write(text_to_append)

22

23 filename os.listdir(input_folder_path):

24 filename.endswith('.png'):

25 input_file_path = os.path.join(input_folder_path, filename)
26 img=cv2.imread(input_file_path)

27 random_lens_blur_radius = random.randint(2,3)

28 result = lens_blur(img, radius=random_lens_blur_radius, components=4, exposure_gamma=2)
29 output_file _path = os.path.join(output_folder_path, filename)
30 cv2.imwrite(output_file_path, result)

31 print_text_to_textfile(os.path.join(textfile_path, textfile name), filename + '-' + str(random_lens_blur_radius))

32 (filename, ' - lens blur radius:', str(random_lens_blur_radius))



Adding Realistic Noise

With my ludvae200 model, at different/randomized strengths on the
spectrum from noise 1 temperature 0.1 to noise 10 temperature 0.4

Example right: noise: 2.102180071606248, temperature:
0.13628391090182937
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noise: 5.200425997092156, temperature: 0.13649124195913082
noise: 1.665993974962047, temperature: 0.3730055226304987
noise: 9.579182438670673, temperature: 0.23309395179308476
noise: 9.322748896440396, temperature: 0.17982661133996525
noise: 9.08923511395053, temperature: 0.3997288238285365
noise: 5.212588629720311, temperature: 0.29770198607679044
noise: 7.760323305144119, temperature: 0.1059421069954032
noise: 4.424069757942236, temperature: 0.18162315340422375
noise: 1.5516674849395282, temperature: 0.1899184935653413
noise: 6.117751570887222, temperature: 0.33576980979798177
noise: 6.494763421211523, temperature: 0.2384181640389118
noise: 5.966516966206676, temperature: 0.3368183033157173
noise: 7.584124640090764, temperature: 0.3214382905113281
noise: 1.9437097195334503, temperature: 0.3655529283112391
noise: 2.9088763853086723, temperature: 0.1887843766246105
noise: 6.4919220729600084, temperature: 0.2088252827603477
noise: 9.564720246782892, temperature: 0.23528633609150088
noise: 7.268649560082305, temperature: 0.1642262215203938
noise: 5.326637823833092, temperature: 0.1480961122860714
noise: 2.212753093345444, temperature: 0.1575227757109116
noise: 7.648367555640535, temperature: 0.18438909925563396
noise: 9.002567037511842, temperature: 0.17224816732512813
noise: 3.3272732004588805, temperature: 0.14540339597278226
noise: 7.537033211589657, temperature: 0.13700402891245708




Ludvae200 Inference Script Settings

Visualization of the spectrum | used with my inference script for the
4xRealWebPhoto v4 dataset when using my ludvae200 model.
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1 Lmport os.path

torch

s import utils_image as util
tmport uniform
.network_ludvae import LUDVAE

H_path = '/home/phhofn/Downloads/RealWebPhoto_v4/nomossk’

G_path = '/hone/phhofm/Downloads/RealiebPhoto_v4/nomossk_ludvae200'

model_pool = '/home/phhofm/Downloads/RealWebPhoto_v4/degrade/ludvae200’

textfile_path = '/home/phhofn/Downloads/RealiiebPhoto_v4/degrade’

textfile_name = 'ludvae200.txt'

model_name = 'ludvae200’
model_path = os.path.join(model_pool, model_name+'.pth')
device = torch.device('cuda’ torch.cuda.is_avatlable()
torch.cuda.empty_cache()

util.mkdir(G_path)

print_text_to_textiile(file_name, text_to_append):
open(file_name, "a+") as file_object:
file_object.seek(®)
data = file_object.read(108)

len(data) > 0:

file_object.write(" ")

file_object.write(text_to_append)

model = LUDVAE()
states = torch.load(model_path)

model.load_state_dict(states, strict=True)
model.eval()

k, v model.named_parameters():
v.requires_grad = False

model = model.to(device)

H_paths = util.get_image_paths(H_path)
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Example right:

Lens - radius: 2, components: 4,
exposure_gamma: 2

Ludvae200 - noise: 2.102180071606248,
temperature: 0.13628391090182937




1 0476.png - lanczos size factor=0.25
27667.png - lanczos size factor=0.25
3 2750.png - down_up scalelfactor=0.82 scalelalgorithm=cubic_mitchell scale2factor=6.31 scale2algorithm=box
48116.png - box size factor=0.25
52161.png - : linear size factor=0.25
6 0553.png - lanczos size factor=0.25
7 4918.png - linear size factor=0.25
8 5043.png - box size factor=0.25
9 4512.png - down_up scaleifactor=1.16 scalelalgorithm=gauss scale2factor=0.22 scale2algorithm=1inear
m 10 6249.png - linear size factor=0.25
OWn Sa e 11 3088.png - lanczos size factor=0.25
12 3454.png - cubic_mitchell size factor=0.25
13 3527.png - cubic_mitchell size factor=0.25
14 8352.png - cubic_mitchell size factor=0.25
15 1999.png - down_up scaleifactor=1.32 scalelalgorithm=box scale2factor=0.19 scale2algorithm=1linear
16 0440.png - box size factor=0.25
17 2773.png - cubic_mitchell size factor=0.25
18 6884.png - linear size factor=0.25

A A J 19 2582.png - linear size facto b25
I II I I S a ase eS royer 20 2178.png - linear size factor=0.25
cubic_mitchell size factor=0.25

21 2717.png -

22 6463.png - cubic_mitchell size factor=0.25
23 3176.png - cubic_mitchell size factor=0.25
24 4434.png - gauss size factor=0.25

25 7154.png -

With down_up, linear, cubic_mitchell, sy

28 4672.png -
29 4496.png -

lanczos, gaussian and box downsampling s

34 1468.png -

algorithms imies

cubic_mitchell size factor=0.25

: lanczos size factor=0.25

: down_up scalelfactor=0.28 scalelalgorithm=cubic_mitchell scale2factor=0.89 scale2algorithm=1inear
gauss size factor=0.25

down_up scaleifactor=1.44 scalelalgorithm=gauss scale2factor=0.17 scale2algorithm=cubic_mitchell
linear size factor=0.25

gauss size factor=0.25

lanczos size factor=0.25

: down_up scalelfactor=0.94 scalelalgorithm=cubic_mitchell scale2factor=0.27 scale2algorithm=gauss
gauss size factor
gauss size facto
box size factor=0.

37 5835.png - gauss size factor
38 3893.png - lanczos size factor=0.25
39 7911.png - lanczos size factor=0.25
40 7989.png - linear size factor=0.25
41 4631.png - box size factor=0.25
42 0769.png - cubic_mitchell size factor=0.25
75 43 0192.png - box size factor=0.25
;‘; 44 1497.png - down_up scaleifactor=1.10 scalelalgorithm=1linear scale2factor=0.23 scale2algorithm=1lanczos
78 algorithns = down_up,linear,cubic_mitchell,lanczos,gauss,box s 6389 piy = box size factor=6.25
79 46 8054.png - cubic_mitchell size factor=0.25
80 down_up_algorithns = linear,cubic_mitchell,lanczos,gauss,box 47 6012.png - linear size factor=e.
81 48 7994.png - i
82 randomize = True 49 0837.png - linear size factor=0.25
50 3488.png - box size factor=0.25
g: size_factor = 0.25 51 1017.png - linear size factor=0.25
86 range = 0.15,1.5 52 6101.png - lanczos size factor=0.25
53 6587.png - down_up scaleifactor=0.27 scalelalgorithm=linear scale2factor=0.91 scale2algorithm=gauss
54 6450.png - : down_up scalelfactor=0.45 scalelalgorithm=gauss scale2factor=0.55 scale2algorithm=linear
552199.png - box size factor=0.25
56 6717.png - lanczos size factor=0.25
57 3480.png - gauss size factor=0.25
58 3310.png - linear size facto 25
59 5396.png - lanczos size factor=0.25
60 3868.png - gauss size factor=0.25
61 2600.png - lanczos size factor=0.25
62 1244.png - box size factor=0.25
63 5293.png - box size factor=0.25
64 1339.png - linear size factor=0.25
65 5359.png -
66 0751.png - .
67 3963.png - lanczos size factor=0.25
68 0921.png - cubic_mitchell size factor=0.25
69 3943.png - gauss size factor=0.25
70 8053.png - : linear size factor=0.25
71 2253.png - gauss size factor=0.25

77 772 mnn - RIS sl xn Pactar—il 2F:



Compression

Added jpg and webp (re)compression with Kim’s Dataset Destroyer

57 algorithms = jpeg,webp
58

59 randomize = True
60

61 jpeg_quality_range
62

63 webp_quality_range = 45, 95
64

65 h264_crf_level_range = 23,32
66

67 hevc_crf_level_range
68

69 vp9_crf_level_range = 25,35
70

71 mpeg_qscale_range = 2,15

72

73 mpeg2_qscale_range = 2,15

40, 95

25,34



1. Variant

Downsample only

Simulates good quality
downloaded photo

Example:

scale: linear size factor=0.25




2. Variant

Downsample and compression
simulates a photo that had been
uploaded once (downsamples and
compressed by service provider)

Example:

scale: box size factor=0.25,
compression: jpeg quality=54




3. Variant

Scale, compression, scale, compression
simulates a photo that had been
uploaded to the web (processed by
service provider) then downloaded and
re-uploaded to the web

Example right:

scale: box size factor=0.5, compression:
jpeg quality=54, scale: down_up
scale1factor=1.06 scale1algorithm=box
scale2factor=0.47
scale2algorithm=gauss, compression:
jpeg quality=66




Variants

| skip a bit here, but this process had been repeated for all the other intermediate
output folders

We finally end up with 12 output folder / variants.

Non degraded: Down, down_comp and down_comp_down_comp

Lens Blur: Down, down_comp and down_comp_down_comp

Ludvae200: Down, down_comp and down_comp_down_comp

Lens Blur with Ludvae200: Down, down_comp and down_comp_down_comp



LR Folders

Now | merged all these output folders into 1 LR folder.

| first wanted to make multiple different LR folders as to ensure a good distribution
of degradation values, and switch LR folders during training.

But | opted to only create 1 LR folder and training a DAT-2 model it showed that
the model would be able to learn enough this way.

In the following slide is how i built the LR folder:



down_comp |down_comp_*lens_down lens_down_cklens_down_ctludvae200_d¢ludvae200_d¢ludvae200_dblens_ludvae *lens_ludvae blens_ludvae do
0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 0012
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024
0026 0027 0028 0029 0030 0031 0032 0033 0034 0035 0036
0038 0039 0040 0041 0042 0043 0044 0045 0046 0047 0048
0050 0051 0052 0053 0054 0055 0056 0057 0059 0060
0062 0063 0064 0065 0067 0068 0069 0071

0074 0075 0076 0077 0079 0080 0081 0083 0084
0086 0087 0088 0089 0091 0092 0093 0095

0098 0099 0100 0101 0103 0104 0105 0107

0110 0111 0112 0113 0115 0116 0117 0119

0122 0123 0124 0125 0127 0128 0129 0131

0134 0135 0136 0137 0139 0140 0141 0143

0146 0147 0148 0149 0151 0152 0153 0155

0158 0159 0160 0161 0163 0164 0165 0167

0170 0171 0172 0173 0175 0176 0177 0179

0182 0183 0184 0185 0187 0188 0189 0191

0194 0195 0196 0197 0199 0200 0201 0203

0206 0207 0208 0209 0211 0212 0213 0215

0218 0219 0220 0221 0223 0224 0225 0227

0230 0231 0232 0233 0235 0236 0237 0239

0242 0243 0244 0245 0247 0248 0249 0251

0254 0255 0256 0257 0259 0260 0261 0263

0266 0267 0268 0269 0271 0272 0273 0275

0278 0279 0280 0281 0283 0284 0285 0287

0280 0291 0292 0293 0295 0296 0297 0299

0302 0303 0304 0305 0307 0308 0309 0311

0314 0315 0316 0317 0319 0320 0321 0323

0326 0327 0328 0329 0331 0332 0333 0335

0338 0339 0340 0341 0343 0344 0345 0347

0350 0351 0352 0353 0355 0356 0357 0359

0362 0363 0364 0365 0367 0368 0369 0371

0374 0375 0376 0377 0379 0380 0381 0383

0386 0387 0388 0389 0391 0392 0393 0395

0398 0399 0400 0401 0403 0404 0405 0407

0410 0411 0412 0413 0415 0416 0417 0419

0422 0423 0424 0425 0427 0428 0429 0431

0434 0435 0436 0437 0439 0440 0441 0443




