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Quantitative analysis of endoscopy 
images

Similar Research
Endoscopy ( Xia [05], Yokoi [06])
Laryngoscopy (Ilgner [03])
Colonoscopy (Karkanis [03]) 
Gastroendoscopy (ESGastrE Guidelines [01])

No similar work was established for hysteroscopy 
images analysis of gynaecological cancer

European Society of Gynaecological 
Endoscopy
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Gynaecological cancer

2007 (USA), expected 39,080 new 
cases of endometrium cancer [1], 
with 7,400 deaths
Good prognosis

Early diagnosis
Symptoms

Starts from the outside tissue

[1] American Cancer Society
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Anatomy of the female reproductive 
system 
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Hysteroscopy/Laparoscopy

S. Duplay, S. Clado, 1898
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Example of hysteroscopy examination
(1/2)
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Example of hysteroscopy examination
(2/2)
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Examples of hysteroscopy ROIs

Normal

Abnormal
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Scope of the research

Developed an integrated standardized 
protocol for the quantitative analysis of 
endoscopy images

Developed and apply a CAD system for 
identification of gynaecological cancer 
during a hysteroscopy operation  
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Methodology

Experimental tissue analysis
Gamma algorithm
Texture features algorithms
Neural Networks algorithms
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Samples 

40 women, age 22-50 years old

416 images
208 normal ROIs of the endometrium
208 abnormal ROIs of the endometrium
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System architecture

1) Pre-processing

3) Texture Features 
algorithms

4) Neural Networks

2) Multiscale analysis
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Image capturing

Input Signal
Analog Signal: 

PAL 475 
horizontal lines
Output Signal
Digital Signal: 

720x576 pixels x 
24bit

Region Of 
Interest:

150x150 pixels 
x 24bit

•Video Camera 
•Frame Grabber
•Laptop PC (ΙΕΕΕ 1394)
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Gamma algorithm (1/2)

Original Image

Corrected Image
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Color palette (2/2)

RGB

Gray Scale

HSV

YCrCb
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Multiscale analysis 

Scale 1x1 up to 10x10
Low Pass filters
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Problems…

Illumination
Different Angle
Zooming 
(close-up, panoramic)

Distance
Reflection
Refraction

20

Experimental tissue, close up (2cm) vs panoramic 
view (5cm)
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Experimental tissue, angle 1 vs angle 2 view (30 

difference)
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Texture features algorithms

Statistical Features (SF)
1) Mean, 2) Variance, 3) Median, 4) Mode, 5) Skewness, 
6) Kurtosis, 7) Energy και 8) Entropy.

Spatial Gray Level Dependence Matrices 
(SGLDM)

1) ASM, 2) Contrast, 3) Correlation, 4) Variance, 5) 
Homogeneity, 6) Sum Average, 7) Sun Variance, 8) Entropy, 
9) Sum Entropy, 10) Dif. Variance, 11) Dif. Entropy, 12) Inf. 
Correlation1, και 13) Inf. Correlation2.

Gray level difference statistics (GLDS)
1) Homogeneity, 2) Contrast, 2) Energy, 4) Entropy και 5) Mean.
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Neural Networks

Support Vector Machines (SVM) 

Probabilistic Neural Nets (PNN) 

Data analysis:
Principal Component Analysis (PCA)

Training 
Leave one out method

24

Receiver Operating Characteristic: ROC curves

Accuracy (CC)
Precision (PR)
Sensitivity (SE)
Specificity (SP)
Τrue Positive (TP) 
False Positive (FP)
False Negative (FN)
True Negative (TN)
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Results

•Gamma algorithm

•Different viewing conditions

•Real images

•Texture features

•Neural networks
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Gamma algorithm coefficients
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Mean square error (MSE)
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Gamma algorithm, examples

 

Original images

After gamma correction

30

Experimental tissue, close up (2cm) vs
panoramic view (5cm) before gamma correction 
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Experimental tissue, close up (2cm) vs panoramic 
view (5cm) after gamma correction
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Experimental tissue, angle 1 vs angle 2 view (30 

difference) before gamma correction (1/2)
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Experimental tissue, angle 1 vs angle 2 view (30 

difference) after gamma correction (2/2)
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Multiscale analysis for close up (2cm) vs panoramic view
(5cm) before and after gamma correction



18

35

ROIs with their corresponding RGB histograms

Abnormal
64X64

Normal
64X64

Normal Tissue

Abnormal Tissue
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Before vs after gamma correction (1/2)
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Before vs after gamma correction (2/2)

38

Texture features analysis for real 
images before gamma correction (1/2)

208 φυσιολογικές εικόνες

208 παθολογικές εικόνες
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Texture features analysis for real 
images after gamma correction (2/2)

208 φυσιολογικές εικόνες

208 παθολογικές εικόνες

40

Selected Texture features from real images of the RGB
channels 

208 φυσιολογικές εικόνες

208 παθολογικές εικόνες
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Neural networks analysis for SVM (PNN) for each color
system (RGB, HSV, YCrCb)
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PNN before vs after gamma correction 
for the color system YCrCb

PNN before vs after gamma correction for YCrCb system
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SVM before vs after gamma correction 
for the color system YCrCb

SVM before vs after gamma correction for YCrCb system
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Proposed protocol

Color Correction:
1. Calibrate the camera following the guidelines by the manufacturer (i.e. white balance). 
2. Capture the color ROIs using the color palette and their corresponding digitally

generated values based on the data given by the manufacturer.
3. Compute the gamma correction parameters.

Image Acqusition:
4. Acquire images at an angle that is nearly orthogonal to the object under investigation 

(only allowing 3 degree deviation) and at distances of 3cm (close-up) to 5cm
(panoramic).

5. Manually segment the ROIs under investigation in this examination.
6. Gamma correct the ROI images and visually assess the gamma corrected ROIs. 

Texture Analysis:
7. Color convert the ROIs from the RGB to the HSV and to the YCrCb systems.
8. Compute texture features (eg: the SF, SGLDM, GLDS feature sets and at different

scales) on the gamma corrected ROIs of step 7 each channel of the 
color systems.

9. Compare texture features extracted from a collection of normal and abnormal cases to
determine significant differences. Verify that variations in acquisition angle and
distance to object do not yield significant differences.

Neural Networks:
10. Apply SVM, PNN (CAD system) and extract ROC curves.
11. Perform visual expert analysis of the results.

46

Texture characteristics of normal vs
abnormal ROIs 

Texture characteristics of normal vs abnormal ROIs 
of the endometrium
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Neural networks result

74% normal images
83% abnormal images
CC=79%
YCrCb system with the combination 
of SF+GLDS
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Future work

Established a European network

Collaboration with the European Society of 
Gynaecologcal Endoscopy (ESGE)

Collaboration with the European Academy of 
Gynaecologcal Cancer (EAGC)

Automated segmentation

More organs for analysis
3-D visual analysis 
Collaboration with the Karl Storz Company
Monitoring the endometrium with Microcapsule 

Experimental tissue
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Hysteroscopy Microcapsule
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