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Abstract – Robotic surgery has various advantages like relatively 

low blood loss and quick recovery. Accurate Identification of Gall 

Bladder stones, during robotic surgery is an important phase. Any 

minor error during this phase, can lead to disastrous results. An 

automated tool is developed towards the accurate identification of 

Gall Bladder stones, using image processing. This tool deals with 

the software implementation aspect of Gall Bladder Robotic 

surgery. This paper summarizes the tool and its working. 

Index Terms – PyQt,PyUIC, Python, Image Processing,Binary 

Large Objects(BLOBS). 

1. INTRODUCTION 

Sometimes the digestive fluid in the gall bladder can harden 

and formulated as a stone. Such stones can not only cause pain, 

but also may affect the regular functionalities of the gall 

bladder. The patient may feel severe pain starting in the 

abdomen region, and spreading upto shoulders. The patient 

may have high fever, with chills and vomiting sensation. 

Generally, patients approach doctor, when the pain is high 

along with the above mentioned symptoms. Previously, doctors 

used to follow manual methods to remove the stones. Usually, 

a manual surgery results in high blood loss with relatively 

larger wound. Also, the wound takes more time to get healed 

as it is relatively bigger. One can overcome these problems 

using a Robotic surgery. However, in Robotic surgery, there 

should be a well defined strategy to be followed by the Robot, 

so that it can easily and accurately identify the stones for 

removal. 

The tool uses the cascading technique of image processing 

towards the identification of the stones. The MRI images of the 

bladder, as well as the stones are stored in the images filing 

system of the tool[6]. The images can be stored as BLOBS in 

the database. However, when the images are stored as BLOBS, 

larger processing times are needed for retrieval and 

comparison. 

2. IMPLEMENTATION 

The project has four modules. SMTI (Symptoms & Medical 

Tests Input) module is used to provide the symptoms and 

medical test results as input to the system. GBII (Gall Bladder 

Image Input) module is used to provide different Gall Bladder 

images, as input for the system. The GBD (Gall Bladder 

Detection) module is used to analyze and identify the Bladder, 

and Report module is used to report the results of the diagnosis 

based on symptoms and medical test results. 

The tool has the following technical advantages: 

 Using Python, which is chosen as the best 

programming language, by the Programming 

Community[2] 

 More Functionality can be implemented with less 

no.of lines of code in Python[4]. 

 PyQt tool is used to create the Graphical User 

interfaces[5] 

 All the Front end code is generated automatically by 

PyUIC[3] 

The tool is implemented as a sequence of Graphical user 

interfaces, using Python Routines.  

Following is the screen shot showing the files developed during 

this project. 

3. SCREEN SHOTS AND DESCRIPTIONS 

 

Pic: Screen shot showing the files created during the project 

The above screen shot shows different files created during this 

project. There are four different types of files: (1) .jpg files (2) 

.ui files (3).py files and (4).txt files 

.jpg files contain the needed images like Gall bladder and stone 

images that are needed in this project. 
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.ui files are the user interface files, created by using PyQt layout 

editor 

.py files are python program files created either manually, or 

automatically. For instance, each .ui file has a corresponding 

.py file that is created automatically by using the PyUIC tool. 

.txt files contain the generic useful information about the 

project. 

glbldr1.py, is the entry program for this project. Execution of 

this python program leads to the entry screen as follows: 

 

This entry screen consists of five push buttons. Upon clicking 

the first button, patientdtls1.py program is instantiated 

resulting in a screen, by using which the user can enter the 

details of the patient. 

The second button leads to the invoking of psymptoms1.py 

program, which results in a screen, where the user can enter the 

details of patient symptoms. 

Upon clicking the third button, ptests1.pyprogram is 

instantiated resulting in a screen, by using which the user can 

enter the test results. 

Upon clicking the fourth button, images1.py program is 

instantiated resulting in a screen, by using which the user can 

enter the bladder and stone images details. 

The fifth button leads to the invoking of roboidfn1.py program, 

which results in a screen, where the user can enter the robot 

identification of the stone. 

patientdtls1.py program leads to the following screen. 

 

The user can enter the profile details of the patient, and store 

them in the DB, by using the above screen. 

Generally, patients suffering from Gall Bladder stones, exhibit 

the following symptoms[1] 

 Severe Pain in the upper right, or center of the 

abdomen 

 Abdominal pain lasting for several hours 

 Worsening pain after a heavy meal 

 pain increases with deep breathing 

 Heartburn, indigestion & excessive gas 

 A feeling of fullness in abdomen 

 Low to severe fever 

 shaking with chills 

 Dark, tea colored Urine 

The user can enter the symptoms of the patient by using the 

following screen. 

 

The test results details can be entered and stored in the system, 

by using the following screen. 
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The following screen is used to provide the needed images 

details to the system. 

 

4. TESTING 

The tool is thoroughly tested using unit, integration and system 

testing techniques. Line by line testing of each and every line 

of the manually developed python code was carried out during 

the unit testing process. The integration between different 

modules, as well as the integration between the system and its 

database connections was tested during integration testing. The 

end-to-end functionality testing, covering the testing of the 

functionality of each and every individual screen is done during 

system testing, as depicted in the following paragraphs. 

Following is the Patient Details screen along with Data. 

 

Following screen shot of the mysql db confirms that the above 

data is stored in the Database. 

 

Following is the patient symptoms screen along with Data. 

 

Following screen shot of the mysql db confirms that the above 

data is stored in the Database. 

 

Following is the test results screen along with Data. 
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Following screen shot of the mysql db confirms that the above 

data is stored in the Database. 

 

Following is the Image Files screen along with Data. 

 

Following is the result of clicking the three buttons, in the 

above image. 

 

Following is the result of running the Robot Identification 

Python Program. 

 

 

5. CONCLUSION 

This project entitled “Gall Bladder Robotic Surgery using 

image processing” is useful to identify the gall bladder stones 

based on patient symptoms, test results & MRI Images.  

Robotic surgery offers many benefits to patients compared to 

open surgery, including: Shorter hospitalization, Reduced pain 

and discomfort, Faster recovery time and return to normal 

activities, Smaller incisions resulting in reduced risk of 

infection, Reduced blood loss and transfusions and Minimal 

scarring. The project is very useful to the poor patients who 

can’t go for regular medical checkups, because of high medical 

expenses. The project is also useful to the doctors, as they need 

not remember the details about each and every disease. 
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