
INTRODUCTION
Endoscopic systems are important 
devices for both diagnosis and 
treatment of complex pathologies. 
With the development of endoscopic 
applications, the feasibility of 
diagnostic and therapeutic 
interventions has increased and 
endoscopy has become the first step 
for diagnosis and treatment of most 
diseases. The purpose of the project 
is to integrate the necessary 
electronic and mechanical units in 
order to build an endoscopy system 
that will particularly be useful for ear 
examination. Block diagram of 
endoscopy system can be seen below 
in Figure 1. The next step is the image 
processing step for diagnosis and 
treatment detection. The result of the 
project is the diagnosis of the disease 
using the algorithm created with the 
data obtained from the processed 
images.

Figure 1: Block diagram of endoscopy 
system

DESIGN
The designed mechanism which 
takes images and provide 
improvement will be chosen as an 
initial prototype. This prototype 
must be contain telescope and cold
light source together with USB 
camera. Telescope is a thin tube 
which consists of lens combination 
to take effective and large display 
area. Prototype of hardware is 
shown in the Figure 2.

Figure 2: Camera apparatus printed from 
3d printer, cold light source and rigid 
telescope. 

Figure 2: Interface of camera with image
from telescope.

METHODOLOGY
All images in the dataset are 
processed in the algorithm.
Looking at the diagnostic results 
given by the algorithm, the 
accuracy rate was 53.7 percent.

Figure 6: Results of classification
algorithm. 

Figure 7: Confusion matrix.

IMAGE PROCESSING
After the image is taken from the camera, the image quality is increased by using the 
methods shown in below figures. Studies were performed using dataset. The dataset 
includes images for many healthy tissues and 7 different diseases. There are a total 
of 535 healthy and 418 diseased tissue images in the dataset. Basic image features 
were extracted and an algorithm was created to distinguish the diseased tissue from 
healthy tissue by looking at the obtained values. 

Figure 3: Normal eardrum in grayscale, highpass and Figure 4: Gama Correction for light.
lowpass filtered, Thresholded image (resp.).

Figure 5: Examples of some
values ​​used in building the
algorithm.
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RESULTS AND CONCLUSION
Images were obtained with low-
priced hardware solutions. The
images taken were processed and
developed for classification. The
algorithm was created with the
values obtained by processing the
images in the database. More
efficient results can be obtained
when the system is redesigned
using another high resolution
camera compatible with the rigid
telescope. The percentage of 
accuracy can be increased by
adding new image processing
techniques to the algorithm and
improving the images contained in 
the dataset.


