
IMPLEMENTATION OF ARTIFICIAL NEURAL NETWORKS FOR 

ANALYZING THE INFLUENCE OF FORCE ON ACCURACY PROJECTILE 

RANGE OF 76 MM MUNITION/ TRK 

 

 

 

 

By 

 

Armando Hasudungan Hutagalung 

21952044 

 

 
MASTER’S DEGREE 

in  

 

 

MECHATRONICS 

FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY 

 

 
 

 

 

SWISS GERMAN UNIVERSITY 

The Prominence Tower 

Jalan Jalur Sutera Barat No. 15, Alam Sutera 

Tangerang, Banten 15143 - Indonesia 

 

 

 

 

 
Revision After Thesis Defense On 24th July 2023 

 



Page 2 of 79 
IMPLENTATION OF ARTIFICIAL NEURAL NETWORKS FOR ANALYZING THE INFLUENCE 

OF FORCE ON ACCURACY PROJECTIL RANGE OF 76 MM MUNITION/ TRK 

 

 

 

 

STATEMENT BY THE AUTHOR 

Name of Student : Armando Hasudungan Hutagalung  

Student ID : 21952044 

Faculty : Engineering and Information Technology 

Study Program : Mechatronics  

Date of Defense : 24th July 2023 

Thesis Title  : Implementation of Artificial Neural Networks for Analyzing 

the Influence of Force on Accuracy Projectile Range of 76 MM 

Munition/ TRK 

I hereby declare that this submission is my own work and to the best of my knowledge, it 

contains no material previously published or written by another person, nor material which 

to a substantial extent has been accepted for the award of any other degree or diploma at 

any educational institution, except where due acknowledgement is made in the thesis. 

 

 

 
 

 

Armando Hasudungan Hutagalung 

Approved by: 

Date: 

 

 

 

 

 
Dr. Ir. Gembong Baskoro,M.Sc. Dena Hendriana,B.Sc., S.M.,Sc.D. 
(Thesis Advisor) (Thesis Co-Advisor) 

 

Acknowledged by: 

Date: 

 

 

 

 

 

 

Dr. Maulahikmah Galinium, S.Kom, M.Sc. 

(Dean of Faculty of Engineering & Information Technology) 



Page 3 of 79 
IMPLENTATION OF ARTIFICIAL NEURAL NETWORKS FOR ANALYZING THE INFLUENCE 

OF FORCE ON ACCURACY PROJECTIL RANGE OF 76 MM MUNITION/ TRK 

 

 

 

 

ABSTRACT 

 

IMPLEMENTATION OF ARTIFICIAL NEURAL NETWORKS FOR 

ANALYZING THE INFLUENCE OF FORCE ON ACCURACY PROJECTILE 

RANGE OF 76 MM MUNITION/ TRK 

 

 

By 

 

Armando Hasudungan Hutagalung 

Dr. Ir. Gembong Baskoro,M.sc ., Advisor 

Dena Hendriana,B.Sc., S.M., Sc.D., Co - Advisor 

 

SWISS GERMAN UNIVERSITY 

 

This research explains how to determine the range of a 76mm ammunition projectile 

considering the drag force that affects the 76mm cannon ammunition projectile when fired, 

aiming for accuracy in hitting targets. Firing a 76mm cannon at a target is always preceded 

by a reconnaissance shot to determine the precision level of the 76mm cannon itself, thus 

making this ammunition type quite inefficient in terms of quantity. This happens because 

several factors affect the projectile speed in the air, one of them is the drag force. The method 

used to analyze the drag force effect on the 76mm cannon projectile shot is the forecasting 

method using artificial neural networks with a ballistic calculation approach. The shots aim 

to determine any deviations in direction, distance, and target. These deviations always occur 

with each 76mm cannon shot, even when using the cannon's firing data table. The 76mm 

cannon itself and all its weapon systems are still very conservative, relying on human ability 

and precision, which significantly increases the likelihood of human errors. Therefore, this 

research aims to make decisions based on standard military data in determining the 76mm 

cannon firing range through drag force using the Artificial Neural Networks (ANN) 

methodology. The methodology used involves collecting data from dummy ammunition 

tests using a wind tunnel, thus obtaining lift force and drag force data from several angle and 

wind speed variables. Then, we use the ANN in Mathlab to train and test this data, resulting 

in the Mean Square Error from the ammunition test data. After that, we look for coefficients 

from each drag force data that become one of the variables to find the predicted firing range 

data using mathematical and physical derivative formulas, resulting in the predicted range 

data for each angle. 

 

 

Keywords: Artificial Neural Networks, 76mm Cannon Ammunition, Artillery 76mm Drag 

Force, ANN on 76mm Projectile 
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