ADID-Model Usage and Results Verification

Section 1: Dataset:

1. Datasets:
For training sets, validation sets, and test sets, original images, and labels are

required. Example of the original picture and labels you need.
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2. Code and Dataset and Results:
We've uploaded all the codes, datasets, and results as attachments to the PeerJ

journal, which should look like this when you download all the folders.
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Matlab-Code Python-Code ADID-UNET

Next, We will explain the contents of each folder. The "Python-Code" folder mainly contains
Python codes, as shown in the following figure:

Ei&@ » WA (D) » 18zhubaipeng » ADID-UMET » Covid » Upload Code »
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p_,rcache _init_.py aug_data.py data.py plotone.py predict.py unetdeeplldate
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Python code




The “Matlab-Code” folder, contains “EvaluateResultas”, “evaluation”, “Results”
and "TestingSet” four folders, as shown in the following figure. Also, we have explained the
contents of each folder and how to run the code in Section 2.3.
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The "ADID-UNET folder includes the “test_inputs_images”, “test_ground_truth” and “results”
folders, as shown below:

Upload_Code » ADID-UNET
£ o {5nTs)

results

test_ground truth

test_inputs_images

There are the contents of the “test_inputs_images”, “test_ground_truth” and “results” folders:

Upload_Code » ADID-UNET » test_inputs images

o 2 o sem test_inputs_images |8

3 & Test Image 1.png 15:59 PNG 3T/
< & Test Image_2.png 15:59 PNG 324
i & Test Image 3.png 15:59 PNG I/
7 & Testimage 4png 15:59 PNG Szft
#* & Test Image 5.png 15:59 PNG 325
o & Test Image 6.png 15:59 PNG 30
* & Test_Image_7.png 15:59 PING 375
& Test Image B.png 15:59 PNG 3
& Test_Image 9.png 15:59 PNG =i
& Test Image 10.png 15:59 PNG 304
& Test_ Image_11.png 15:59 PNG 37
& Test Image_12.png 2020/10/20 15:59 PNG 30t



Upload Code » ADID-UNET » test ground truth

= - = sem test_ground_truth

I

& Test Image 1_OriginalM... 12:53 KB
& Test Image 2 OriginalM... 12:53 KB
& Test_Image_3_CriginalM... 12:53 KB
& Test Image 4 OriginalM... 12:53 KB
& Test Image 5 OriginalM... 12:53 KB
& Test Image 6 OriginalM... 12:53 1KB
& Test Image 7_OriginalM... 12:53 KB
& Test Image 8 OriginalM... 12:53 1KB
& Test_Image 8 OriginalM... 12:53 1 KB
& Test Image_10_Original... 12:53 KB
& Test Image 11_Original... 12:53 2 KB
& Test Image 12_Criginal... 12:53 1KB

Upload Code » ADID-UNET » results
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& Test Image 1 Predict.png
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& Test Image 2 Predict.png
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& Test Image 3 Predict.png
& Test Image 4 Predict.png
& Test Image 5 Predict.png
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& Test Image 6 Predict.png
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& Test Image 7 _Predict.png
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& Test Image 8 Predictpng 2

& Test Image 9 Predictpng 20

& Test Image 10 Predict.p.. 20 PI

& Test Image 11 Predictp.. 2 PNG T2 KB
& Test Image 12 Predict.p.. 2l PNG 3244 KB

Section 2: Instruction for executing the codes:

Procedure Summary:

e Use aug.py to augment the data, and then use the data.py to convert the data
to .NPY format.

e Use unetdeeplidate.py to train the ADID-UNET model.

e Use predict.py and plotone.py to obtain the prediction results and segmentation
indicators, such as accuracy, precision, Dice coefficient, sensitivity, specificity and
F1 score.

e Use matlab script to obtain the other three segmentation indexes, Structural
metric (Sm), Enhance alignment metric (Ea), Mean Absolute Error (MAE).



THE FLOW CHART FOR TRAINING THE MODEL AND TESTING IT

( Begin ]
Prepare dataset
Run the aug.py
To augment the data

!

Run the data.py
To convert the data
to .NPY format

!

Run the unetdeeplidate.py to
train the ADID-UNET model.

|

Run the predict.py and
plotone.py and matlab script
to obtain the prediction results
and segmentation indicators.

l

End




FLOW CHART FOR USING THE TRAINED MODEL

(o

Download dataset
and trained model

!

Change the path to read data
and model in the code

!

Run the data.py
To convert the test
data to .NPY format

1

Run the predict.py and
plotone.py and matlab script
to obtain the prediction results
and segmentation indicators.

1

End




Detailed Information about the codes
2.1 Information about Python codes of the ADID-UNET model.

(1) Here, you need to build a “raw” file to store datasets, including training sets,
validation sets, test sets, as well as automatically segmented images of models.
As shown in the following figure:

tEEE > #FOE (D) > 18zhuhaipeng » AD!D__{ Covid » Upload Code »

_ pycache_ _init_.py aug_data.py data.py plotone.py predict.py unetdeeplldata

(2) Aug_data.py is mainly to expand training set images. The process is as follows.

merge
————»|

original image new image

original label new label

(3) Data.py is mainly about training set, validation set, and test set images saved
as .NPY.

(4) Predict.py is used for obtaining the segmentation result of the model.
(5) Plotone.py is used for test AUC and ROC curve
(6) Unetdeeplidate.py is the ADID-UNET models code.

As shown in the following figure:
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2.2 Obtaining results of ADID-NET model after executing the Python
Model.

We have uploaded the test data as an attachment to Peerd journal, and also
uploaded the trained model to GitHub website
https://github.com/jalexnoel/ADID-UNET.qgit.

(1) Download the test data and save it in the "raw" file.

(2) Then change the path of the “data.py” code and then run it, then test data will save
as test.npy and test_mask.npy. Of course, you need to create a "file" folder in the
"raw" folder. like this:


https://github.com/jalexnoel/ADID-UNET.git

. EERRE s EFOEE (D) + 18zhuhaipeng » ADID-UMNET » Covid » Upload Code » raw »

o~

= v EXNHE ==H Foh
4 file 2020/10/21 12:33 37l
'* test 2020/8/17 10:25  IzitE
' train 2020/8/17 10:26 B ===
x val 2020/10/21 12:40 D=
o

HFElE » EFAHE (D) » 18zhuhaipeng @ ADID-UMET » Cowid » Upload Code » raw » file »

L
Eir bl = ESii] Foh

3 Ir-5-32-100 2020/10/17 12:54 Zri=

' O ADID—U!%S 2020/10/17 13:177  HDFS 37t 611,799 KB
#*

' [ test.npy 2020/9/7 16:29 NPY it 51,201 KB
# | ] test_mask.npy 2020/9/7 16:29 MNPY 375 51,201 KB
# [ trainnpy 2020/9/7 16:20  NPY 3z 2,361,857..
* [] train_mask.npy 2020/9/7 16:29 NPY 3245 2,361,857...
* [] validation.npy 2020/9/7 16:29 INPY 37i% 81,921 KB
P [ validation_mask.npy 2020/9/7 16:29 NPY 3Zi% 81,921 KB
#

(3) We have downloaded the trained model to the "file" folder, as shown in the figure:

IHEEfE » #TA0EE (D7) » 18zhuhaipeng » ADID-UMET 5 Covid » Upload Code » raw » file »

e

& v ENHE =5 Fuls
2 Ir-5-32-100 2020/8/17 22:08 =
. D ADIDC-Net-again.hdfs 2020/8/17 13:30 HDFS 305 611,796 KB
res loss 1.txt 2020/8/17 21:57  ZrdoE 1KB
* B res loss 2.0 2020/8/17 21:57  3raorks 1KB
# [ testnpy 2020/9/7 16:29 NPY i 51201 KB
A | ] test_mask.npy 2020/9/7 16:29 NPY 3rif 51,201 KB
¢ [ trainnpy 2020/9/7 16:29  NPY zft 2,361,857..
" [ 7] train_mask.npy 2020/9/7 16:29 MNPY i 2,361,857...
. [] validation.npy 2020/9/7 16:29 NPY 37{ 81,921 KB
[ ] validation_mask.npy 2020/9/7 16:29 NPY 3 81,921 KB

(4) Next, we just need to change the relevant path of predict.py and plotone.py. Then
execute it to obtain the relevant prediction results and indicators. As shown in the
figure below:



r predicted_ma
auc (fpr,tpr)

sAUC)

+t1ib.pypl

Here are some predicted results and indexes:

IDC-Net > Cowid » 9220samples > change original resultd bz=32 dp=0.2 2dense_again > code > raw > file » Ir-5-32-100 » UNET _PREDICTIONS

~

= Fod =D
[&] Test Image 1.png 10 KB

[&] Test_Image_1_OriginalMask.png KB

[& Test_Image_1_Predict.png KB

i| Test Image_2.png

Test_Image_2_OriginalMask.png
Test_Image_2_Predict.png
Test Image 3.png

Test_Image_3_OriginalMask.png 1 KB

Test_Image_3_Predict.png 1KB
[&] Test Image 4.png 10 KB
[&] Test_Image_4_OriginalMask.png KB
[8] Test_ Image_4_Predict.png

Test Image 5.png
Test_Image_5_OriginalMask.png
Test_Image_5_Predict.png

Test Image 6.png

| Test Image 6 OriginalMask.png

UNET_PREDICTION:
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Information about the Matlab Scripts used to analyze the indicators

of S,., E, and MAE

We can get other indicators of S,,, E, and MAE following the

Upload_Code > Matlab-Code

~

EvaluateResults evaluation

“Matlab-Code” folder:

e/
[ [

TestingSet

There are some Subfolders in the “EvaluateResults” folder, as shown below. The subfolders
just are used to save the values after running the “main.m” code.

s

Upload Code » Matlab-Code » EvaluateResults

N

~ B

GT-1-mat
El GT-1_result.txt
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2020/10/20 16:0
2020/10/20 16:1
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The Matlab scripts in the “evaluation” folder, as shown in the flowing figures:



Upload Code » Matlab-Code » evaluation

=

o £ BROE Bl Fo

. 4\ CalMAE.m 1KB
. 4 Enhancedmeasure.m 3 KB
. 4\ Fmeasure_calum 2 KB
= 4\ main.m 7 KB
J 4\ original WFb.m 2 KB
4\ 5_objectm 2KB
¢ 4\ 5_region.m 4 KB

4\ StructureMeasure.m 2 KB

Please use "main.m" to get the evaluation results as shown below

Upload_Code > Matlab-Code

~
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[l B &858 - C:\Users\18hpz\Desktop\Upload_Code\Matlab-Code\evaluation\main.m
mean2.m visual_general_mat.m main.m +

%Homepage: http://dpfan. net

github. com/DengP

2020-4-15
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Evaluating (GT Dataset, OURUNet Model, Test_Image 93 Predict.png Image): 193/200
Evaluating (GT Dataset, OURUNet Model, Test_Image 94 Predict.png Image): 194/200
Evaluating(GT Dataset, OURUNet Model, Test Image 95 Predict.png Image): 195/200
Evaluating (GT Dataset, OURUNet Model, Test Image 96 Predict.png Image): 196/200
Evaluating (GT Dataset, OURUNet Model, Test_Image 97 Prediect.png Image): 197/200
Evaluating (GT Dataset, OURUNet Model, Test_Image 98_Predict.png Image): 198/200
Evaluating(GT Dataset, OURUNet Model, Test_Image_99_Predict.png Image): 199/200
Evaluating(GT Dataset, OURUNet Model, Test_Image_ 9 Predict.png Image): 200/200
(Dataset:GT; Model:OURUNet) Sm:0.8509;meanEm:0. 9449;MAE: 0. 0082.
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Our results are obtained through experiments and believe by submitting the
codes and the usage document our works would add information to existing
literature. If you have any questions, please contact us through email:

Mr. Haipenng at 18hpzhu@stu.edu.cn
Or
Dr. Alex Noel Joseph Raj jalexnoel@stu.edu.cn.
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