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DISERTACIJOS TEMA

Preliminari disertacijos tema studijuy pradzioje:

LT: Konvoliuciniai neuroniniai tinklai galvos smegeny vaizdams segmentuoti
EN: Convolutional neural networks for the segmentation of human brain images
Disertacijos tema:

LT: Post-hoc paaiSkinamas semantinis vaizdy segmentavimas: Taikymai interpretuojamumui ir
priesiSky ataky scenarijams
EN: Post-hoc explainable semantic image segmentation: Applications for interpretability and

adversarial scenarios
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Studijy metai
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KONFERENCIJY IR PUBLIKACIJY PLANAS

Studijy metai Dalyvavimas konferencijose
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STAZUOTES

Milano universitete, Italija

Neapolio universitete, Italija

Padujos universitete, Italija

NSYSU universitete, Taivanas

Nacionalinis Taivano universitetas 5 meén.

Tyrimu grupé
Informatikos fakultetas, Industrial, Environmental and
Biometric Informatics Laborato

Informatikos ir informacijos inzinerijos fakultetas
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DALYVAVIMAS KONFERENCIJOSE

Dalyvavimas tarptautinése konferencijose

Aprasas

R. Gipiskis, O. Kurasova “Occlusion-Based Approach for Interpretable Semantic Segmentation”. 18th
Iberian Conference on Information Systems and Technologies (CISTI*2023), 2023 m. birzelio 20-23 d.,
Portugalija, Aveiro.

R. Gipiskis “XAl-driven Model Improvements in Interpretable Image Segmentation”. The 2nd World
Conference on eXplainable Artificial Intelligence, 2024 m. liepos 17-18 d., Malta, Valeta.

3 tarptautinéje konferencijoje
Aprasas

Gipiskis, Rokas, et al. "Ablation Studies in Activation Maps for Explainable Semantic Segmentation in
Industry 4.0." IEEE EUROCON 2023-20th International Conference on Smart Technologies. IEEE,

2023 m. liepos 6-8 d., Italija, Turinas.
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|| Publikacijos (tik su citavimo rodikliu)

- Bibliografinis aprasas m

GlplSle Rokas, Chiaro Diletta, Preziosi Marco, Prezioso Edoardo, and Piccialli Francesco. "The Publikuota
impact of adversarial attacks on interpretable semantic segmentation in cyber—physical systems." /EEE

Systems Journal 17.4 (2023): 5327-5334.DOI: 10.1109/JSYST.2023.3281079

Gipiskis Rokas, Chun-Wei Tsai, and Olga Kurasova. "Explainable AI (XAI) in image segmentation in | Publikuota
medicine, industry, . " ICT Express (2024). DOI: 10.1016/j.icte.2024.09.008




DISERTACIJOS RENGIMO ETAPAI

Atskiry daktaro disertacijos
daliy (tyrimo metodikos,
rezultaty, ginamuy teiginiy,
iSvaduy, ir kt.) parengimas:

3.1. Tiksly, uzdaviniy, tyrimo
metodikos, ginamyjy teiginiy
patikslinimas;

3.2. Analitinés disertacijos dalies
parengimas;

3.3. Teorines disertacijos dalies
parengimas;

3.4. Eksperimentinés disertacijos
dalies parengimas;

3.5. Bendryjy iSvady

formulavimas.

2023 m.
spalio mén.
— 2024 m.
geguzes
men.

Atlikta  1Ssami  paaiSkinamumo  ir
interpretuojamumo metody semantiniame
vaizdy segmentavime analizé. Pasitlyta
metody taksonomija, atsizvelgiant | jy tipa,
jver¢io metrikg bei taikymo sritj. Apzvelgtas
paaisSkinamo segmentavimo metody
taikymas medicinoje ir  industrijoje.
Identifikuoti pagrindiniai Sios tyrimy srities
issukiai.

Parengtas ir publikuotas straipsnis, sitilantis
interpretuojamo semantinio vaizdy
segmentavimo taksonomija. [Stirtos
galimybeés paaiskinamumo metodus
pritaikyti instrumentiniams tikslams, t. y.
sieckiant pagerinti ne vien modeliy
interpretuojamuma, bet ir jy rezultatus.

Daktaro disertacijos
parengimas ir svarstymas
padalinyje

2024 m.

birzelio mén.

Numatoma data: 2024 m. gruodZio mén.

Daktaro disertacijos gynimas

2024 m.

Numatoma data: 2025 m. geguzés meén.
0S€J0 meén.




Tyrimo objektas — giliojo mokymosi modeliy paaiskinamumo
metodai semantinio vaizdy segmentavimo uzdavinivi.

ikslas — sukurh interpretuojamo semantinio vaizdy
> metodus, pritaikomus konvoliucinioms




Istirfi interpretuojamo semantinio vaizdy segmentavimo ir
klasifkavimo metodus, siekiant identifikuoti  finkamiausius
sprendimus konvoliuciniams neuroniniams tinklams. Sio tyrimo
pagrindu parengti pirmqgj] sios srities apzvalginj straipsn] Ir
metody tfaksonomijq.

tuojamo semcm’nmo segmentavimo
iekybiskai jvertinti




1. Parengtas ir publikuotas straipsnis su issamia paaiskinamumo metody semantiniame vaizdy
segmentavime analize ir paaiskinamumo metody taksonomija.

Gipiskis, Rokas, Chun-Wei Tsai, and Olga Kurasova. "Explainable Al (XAl) in image segmentation in medicine, industry, and
beyond: A survey." ICT Express (2024).

oristatytas konferencijos pranesimas apie semantinio segmentavimo
=tody pritaikymo galimybes efektyvesniy giliojo mokymosi modeliy



https://xaiworldconference.com/2024/xAI-2024:LB-D-DC/paper_47.pdf

PAAISKINAMO SEGMENTAVIMO TAKSONOMIJA

. Representative samples or their parts from the dataset are analyzed
Prototype—based ancg) compared with the image ofpinterest.
S Calculating the gradient of the selected layer’s output or the class
Gradient—based of interest with respect to selected inputs or feature maps.
Input Space [terative occlusions of the input image.

o Partial or full deactivations of the model’s
Activation Space feature maps from the selected layer.
Minimum input changes needed for the output to change are
investigated.

Perturbation—based
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Additional architectural changes before or during the training to

Architecture-based | ;). e the model more interpretable.




PERTURBACINIU PAAISKINIMY SCHEMA
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TAIKYMAI MEDICINOJE

Explainable image segmentation in medicine.

Table 1

Ficld

MRI/IMG

cT
CMRI
IMG
MRI
NIR

CT/MRVIMG

MRI

MRI
MRA
IMG
USMG
CT/IMG
CT/MRI
CT

BUS
CT/PET
IMG

IMG
MRI/IMG
X-ray
WSI

IR
CT/MRVIMG

CcT

Objects ol

Colorectal polyps

Liver tumors

Ventricular volumes

Brain tumors

Skin lesions, multi-organ (incl. the fetal brain and

lic region
myocardium
Polyps, med. instruments
Brain tumors
Iris

Skin lesions, abdomen multi-organ, brain tumors

Brain tumors, human knees

Brain tumors

Brain vessels

Liver

Breast tumors

Colorectal polyps, lung cancer
Prostal er

Abdominal organs

Breast tumors

Non-small cell lung cancer, whole-body
Skin lesions

Mclanoma

Prostate umors, optic c and cup
Breast wmors

Head and neck tumors

Feet

Brain tumors

Pancreas
Retinal layers, glaucoma, diabetic macular edema

Prostate, left ventricle, right ventricle, myocardium

Retinal layers, glaucoma, diabetic macular edema

Left atrium, thoracic organs

Dat

EndoScene [97]

LiTS [98]

SUNO9 [100], AC17 [101]

TCGA

ISIC2018 [104] and a private fetal MRI

dataset

Medical segmentation decathlon

Cardiac MRI dataset [101]

Kvasir-SEG [78], Kvasir-Instrument [79]

Bra DI8 [108])

Private test dataset, post-mortem iris

datasets, collected by [110]

HAMI0000 [112], CHAOS 2019 [113],

BraT$ 2020 [108]

BraT$ 2017 [108], OAl ZIB [115]

BraTS 2019 [108], BraTS 2021 [108]

Private

Simulated dataset (Test Set 4) |1 l‘)|

Private LE 3 E

EndoScene [97], LIDC- IDRI [I’1|
dataset [125]

Synup.\c multi-organ CT dataset [127]

BUSI [121], BUSIS [128], HMSS [129]

NSCLC, AutoPET [131]

ISIC2018 [104]

ISIC 2018 [104], IS! 019 [112]

Prostate” and fundus® datasets

INbreast [136]

Private

ThermalFeet

BraTS 2018 [108], BraTS 2019 [108],

BraTS 2020 [108], ISIC 2017

Pancreas segmentation dataset [141]

NR206, glaucoma dataset [143], DME

dataset [144)

NCI-ISBI 2013 [146], 12CVB [147],

PROMISEI2 [148]: MSCMR [149],

EMIDEC [150], ACDC [101], MMWHS

[151], CASDC 2013 [152])

Vis-105H, glaucoma dataset [143], DME

dataset [144]

Atrium datasct [141], Se

Anesthesiology, C: Cardiology., D: Dermatology, FM: Forensic Medicine, G: Gastroenterology, N: Neurology,
Incology, Op: Ophthalmology, P: Pancreatology, and V: Various.
Qualitative XAl evaluation.

»: Qu ative XAl evaluation.

* IMG: general-purpose digital image formats, such as JPEG.

 Prostate datasets: RUNMC [Hly] BMC [146], H( RUDB |I47l U(I [148], BIDMC [148], and HK [148].
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TAIKYMAI INDUSTRIJOJE

Table 2
Explainable image segmentation in industry.

Category

Domain

Datasets

Ref.

Remote sensing
Scene understanding
Scene understanding

Scene understanding
Environmental monitoring
Scene understanding/Biometrics

Monitoring/Scene understanding
Monitoring/General applications
Biometrics

Monitoring

General applications

Scene understanding/General applications
Scene understanding

Scene understanding/General applications

General applications
General applications
Scene understanding/Remote sensing

Building detection
Autonomous driving
Pedestrian environments

Autonomous driving
Flood detection
Driving scenes/Face recognition

Drones/Food processing

Food processing

Facial emotions

Cracks in infrastructure
Common objects

Street scenes/Common objects
Driving scenes

Street scenes/Common objects

Common objects
Common objects
Street scenes/Building detection

IAIL [162]

SYNTHIA [164], A2D2 [165]

PASCAL VOC 2012 [65], ADE20K [167],
Cityscapes [66]

KITTI [169]

Worldfloods [71]

BDDI100k [75], CelebAMask-HQ [171],
CelebA [172]

ICG drone dataset, private dataset

COCO [38], private dataset

Face recognition dataset [173]

CracklInfra [175]

COCO [38]

Pascal VOC 2012 [65], Cityscapes [66]
BDDI00k [75], BDD-OIA [76]
Cityscapes [66], Pascal VOC [65], COCO
[38]

COCO [38]

Pascal VOC [65]

Cityscapes [66], WHU [94]
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[163]
[166]
[168]

[170]
[62]
[80]

[89]
(81]
[174]
[175]
[88]
[55]
[74]
[176]

[91]
[124]
[177]

t>: Qualitative XAl evaluation.
»: Quantitative XAI evaluation.

* The application focuses on introducing explainability to segmentation evaluation, rather than evaluating explainability techniques.




GALIMI PRITAIKYMAI NEURONINIY ARCHITEKTURU
PAIESKOJE




[GTK24] Gipiskis, Rokas, Chun-Wei Tsai, and Olga Kurasova. "Explainable Al (XAl) in
Image segmentation in medicine, industry, and beyond: A survey." ICT Express (2024).

Gipiskis, Rokas. “XAl-driven Model Improvements in Interpretable Image
ing work, Demos and Doctoral Consortium, collocated
rtificial Intelligence: July 17-19, 2024,
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