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Lung cancer is a major health concern in Algeria.
In 2022, it ranked among the most diagnosed cancers, 
with 5,040 new cases.
Among men, it had the highest cancer-related death 
rate, with an incidence of 19.5 and mortality of 17.9 
per 100,000 (GLOBOCAN, 2022).
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Cancer Statistics in Algeria (2022)
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Introduction | Lung Cancer Types
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Introduction | TRADITIONAL SLIDE DIAGNOSIS

slide preparation slides scanning Whole slide image Manual Whole slide 
Image Analysis
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Limitations of Traditional Lung Cancer Diagnosis
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Problem Statement
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AI Solutions in Literature: Limitations

01 03

Limitations

Integration failing with 
existing clinical 

systems

Non-diverse training 
data leads to poor 

performance across 
varied demographic 

groups

Focus only on cancer 
subtypes and fail to 

detect normal tissue

Operate as "black 
boxes," limiting clinical 

trust and adoption

Dataset Biases Workflow 
Integration

Limited 
Diagnostic Scope

Explainability 
Gap

02 04
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Proposed Solution

Integration with current 
pathology workflows

Provides transparent 
reasoning

reduce diagnostic time 
and improve accuracy

Interpretable Results

Clinical Integration Efficiency Improvement

Augment pathologist 
expertise

Decision Support

01
03

Solutions
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Related Work
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Overview of Leading MIL Methods

Approach Year Learning 
Paradigm

Training/Inference 
Speed

Clinical 
Interpretability

Quality

CLAM 2021 Weakly 
Supervised + 

Clustering

Moderate/Fast Good

TransMIL 2021 Correlated 
instance learning

Slow/Moderate Normal

DSMIL 2021 Self-supervised + 
supervised

Fast/Fast Normal

CAMIL 2025 Channel-aware 
feature learning

Moderate/Fast Normal
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Our work

1 Adopt CLAM architecture to classify lung cancer subtypes.

      2      Train and Evaluate the model using the public CPTAC 
dataset.

      3 Generate heatmaps highlighting regions of interest (ROIs) 
using attention scores.

      4 Integrate the model into a web application.

      5 Validate heatmaps quality by comparing model outputs with 
pathologist-provided annotations.
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Why Not Traditional CNN ?



Methodology
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Operational steps

● Attention Scores
● Generate Heatmap over WSI

Validate the model with 
unseen data

● Tissue Segmentation
● Patching
● Feature Extraction

Whole Slide Images (WSIs) 
collected from public 
dataset (TCGA)

Train a model that 
classifies each slide into 
LUAD, LSCC or Normal with 
high accuracy

2- Preprocessing 4- Explainability (XAI)

5- Model Validation1- Data Acquisition 3- Deep Learning Model
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1- Data Acquisition

Data-set Split
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Data-set Description



2- Preprocessing

1- Segmentation &
Background removing 2- Patching 3- Feature Extraction

● Isolate tissue regions 
from WSI.

● Remove background.

● Divide tissue regions.
● Ensure consistent 

magnification across all 
patches.

● Convert image tiles into 
feature vectors.

● Using a pre-trained CNN.

19



Step 1 : Removing background and Patching

Whole slide image : a high-resolution digital pathology image (in svs format).

segmented tissue 

Segmentation process
(removing background) 

Patching process 

Output : 256*256 pixels
extracted patches saved in 

HDF5 format 
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Grayscale image



Segmentation 
Params
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Patching Params



Step 2 : Feature Extractions

256*256 
extracted patches

Passing to pretrained 
Encoder Extract numerical features 

ResNet50 1024
Feature vector

K
…
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What is Next ?
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Adenocarcinoma

Bag Of Instance

Instance features patches WSI



3- Deep Learning Model
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3- Deep Learning 
Model

1024 feature 
dimensional vector

reduce 
dimension

gated attention mechanism

512  feature 
dimension vectors

Single Branch
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3- Deep Learning 
Model

1024 feature 
dimensional vector

reduce 
dimension 512  feature 

dimension vectors

gated attention mechanism

use attention 
specific score of 
the true class

Multi Branch
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Training HyperParameters
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Experimental Results
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Results | Evaluation Metrics:

Single Branch

Multi Branch
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Accuracy = 89%

Accuracy = 88%



Results |

Single Branch Model

Multi Branch Model
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Class 0 (Normal): AUC = 1.00

Class 1 (LUAD): AUC = 0.96

Class 2 (LSCC): AUC = 0.97

Results | ROC Curve:

31



Pathologist business card
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Pathologist validation
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5- Explainability (XAI)

Annotated WSI by expert Generated Heatmap

Region 
of Interest
(High attention)

Overlay 
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Platform Development
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Platform Development | Design
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Platform Development | Design

1 - Use Case Diagram
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Platform Development | Design

2 - Sequence Diagram
(AI Diagnosis Scenario)
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Platform Development | Tools
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https://docs.google.com/file/d/13DWCgDdrG7_QeyRlmE4gQI4iOpdV2IDu/preview


Conclusion
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Conclusion
Leveraging deep learning techniques to enhance

 Histopathology diagnosis accuracy by
 training a model on WSIs for lung cancer subtype

 classification 

Provides clinical explainability through
 attention-based heatmaps

Integrate the validated model into a web application
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Future Perspectives

Include multi modal approach by Combining 
histopathological image features with clinical data

Implementing comprehensive multi-user collaboration 
features

Expanding the dataset from diverse institutions
and regions to improve model generalizability 
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CREDITS: This presentation template was created by Slidesgo, and 
includes icons by Flaticon, and infographics & images by Freepik 

Thank you 
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تجاریا ، یقدم المشروع على شكل خدمة طبیة تسوق 
للمخابر و المستشفیات بشكل أساسي .

سرطان الرئة مرض منتشر و خطیر عالمیا 
ومحلیا ، حیث أن نسبة الوفیات من المرض 

عالیة

فكرة المشروع

منصة على الویب توفر خدمة تشخیص السرطان عن 
(WSIs) إدماج خبرات الأطباءطریق صور الشرائح الكاملة

45



SWOT تحلیل
نقاط القوة نقاط الضعف

الفرصالتھدیدات

- محدودیة الموارد المالیة و البشریة
- نقص الوعي المحلي.

- تحدیات في الحصول على تراخیص
رسمیة

- الحاجة إلى بیانات طبیة.

- استخدام الذكاء الاصطناعي.
- انشاء خرائط حراریة.

- منصة متكاملة سھلة الاستخدام
      - عدم وجود منافسین مباشرین

            - دعم القرار الطبي.

- دخول شركات أجنبیة
- التردد في اعتماد تقنیات الذكاء

الاصطناعي
- القیود القانونیة المرتبطة باستخدام الذكاء

الاصطناعي

              - الشراكة مع المؤسسات الصحیة
           - قلة المنافسة في السوق المحلیة

    - ازدیاد الاھتمام بالتحول الرقمي.
- دعم المشاریع المبتكرة والتكنولوجیا من

قبل الحكومة
- إمكانیة التوسع
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CREDITS: This presentation template was created by Slidesgo, and 
includes icons by Flaticon, and infographics & images by Freepik 

BMC نموذج العمل التجاري
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الشركاء الأنشطة الرئیسیة القیمة المقدمة العلاقات مع الزبائن شرائح العملاء

- جامعة بسكرة
- المصحات والمستشفیات

- مراكز البحث
- جمعیات و منظمات 

الأمراض والأورام

- البحث والتطویر
- تصمیم وتطویر نماذج الذكاء 

الإصطناعي
- تقییم نتائج النموذج من خلال 

المخابر
- تطویر تطبیق الویب

- تحدید نوع سرطان الرئة
- الكشف عن المناطق المتضررة 

بالسرطان
- استخدام خوارزمیات التعلم

العمیق
- واجھة مستخدم سھلة الاستعمال

- تقلیل وقت التشخیص بشكل 
ملحوظ.

- أمان بیانات المرضى

- الشبكات الإجتماعیة 
لمشاركة التحدیثات وتلقي 

المقترحات
- الموقع الإلكتروني 

الخاص بالخدمة
- دعم فني متخصص

- أخصائي علم الأمراض
(Pathologists)

- مخابر التحالیل والتشخیص
- المصحات

- طالب الطب والباحثون

الموارد الرئیسیة القنوات

- اشتراكات الخدمات السحابیة
- أدوات وبرامج تطویر

البرمجیات
- فریق التطویر

- المؤتمرات الطبیة 
والمعارض

- التسویق بالمحتوى
- اشتراكات عبر الإنترنت

- شراكات مع المخابر

التكالــــــــیف مصادر الإیرادات
- نفقات البحث والتطویر

- التسویق
- تكالیف الخدمات السحابیة

- الإشتراكات                       - تحدیث النماذج
Freemium نموذج -

48- عقود الخدمة و الصیانة


