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The  epithelium segments contain the 

classification information. 

Bounding box for epithelium found.

Epithelium re-oriented by medial 

axis

Divide along axis to find vertical 

segments I1-I10
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CLASSIFIER FEATURES
 Multi-scale convolutional neural network (MSCNN-

GC) 

 Generalized LaPlacian of Gaussian (gLoG)

 Ellipse voting

 Stacked sparse auto-encoder (SSAE)

 Multi-scale transform adaptive transform (MATDK) 

 Scale-selection, adaptive (SSDCVR-CNN)
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• Two classifiers, linear discriminant 
analysis (LDA) and support vector 
machines (SVM) were used to classify 61 
CIN images

• Exact-class labeling was 83.6% accurate 
and labeling at least within one grade 
(off-by-one) was 98.4% accurate 1

 Cervical cancer is the fourth most 

prevalent cancer globally, causing 

250,000 deaths/year.

 The best test for cervical pre-

cancer is histopathology 

evaluation by a pathologist. 

 Most cervical cancer cases are in 

Africa, where there is a shortage 

of trained pathologists.

 New image processing techniques 

allow automated determination of 

cervical pre-cancer CIN1 to CIN4.

INTRODUCTION

To determine of CIN1 grade: Normal, 

CIN 1-3, we used a fusion technique: 

LAYERED ARCHITECTURE

PRE-CANCER STRUCTURES

DEEP LEARNING NUCLEI 
DETECTION

3 structures were detected by Intensity

Cytoplasm

Nuclei

Acellular features  In another study, patch-based deep 
learning was used to improve nuclei 

detection2
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METHODS

Vertical segments of epithelium

Delaunay triangles for layer description

SEGMENT ARCHITECTURE

CLASSIFIER RESULTS

Patch-based deep learning technique

The deep learning technique compared 

favorably to six other methods2:

CONCLUSIONS

Image processing can detect critical cellular 

features for automatic pre-cancer classification1,2.


