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ABSTRAK 
IMPLEMENTASI TEKNOLOGI MACHINE LEARNING BERBASIS 
CONVOLUTIONAL NEURAL NETWORK (CNN) MENGGUNAKAN 
MEDIAPIPE PADA PENGUKURAN TES KESEGARAN JASMANI 

BATERAI B DI UNIVERSITAS PERTAHANAN : STUDI KASUS KADET 
MAHASISWA S1 

 
Tes kesegaran jasmani merupakan bagian penting dalam evaluasi 
kebugaran fisik kadet di Universitas Pertahanan Republik Indonesia 
(UNHAN RI). Namun, metode pencatatan manual yang digunakan saat ini 
masih memiliki potensi kesalahan serta keterlambatan dalam proses 
evaluasi. Untuk mengatasi tantangan ini, penelitian ini 
mengimplementasikan Convolutional Neural Network (CNN) dan 
MediaPipe guna meningkatkan akurasi serta efisiensi dalam pencatatan 
dan analisis gerakan pada tes kesegaran jasmani Baterai B yang meliputi 
push-up, sit-up, pull-up, dan chinning. Sistem ini dikembangkan berbasis 
platform web, sehingga dapat diakses dengan lebih mudah dan 
meningkatkan fleksibilitas dalam penggunaannya.Penelitian ini 
mengembangkan empat model dengan pelatihan menggunakan epoch 20, 
35, dan 50 untuk menguji efektivitas deteksi gerakan. Evaluasi dilakukan 
dengan membandingkan hasil komputasi dengan perhitungan manual, 
yang menunjukkan selisih terbesar hanya 2,48%, membuktikan kesetaraan 
antara metode otomatis dan manual.Hasil pengujian menunjukkan bahwa 
model push-up mencapai akurasi rata-rata 97,50%, dengan precision 97%, 
recall 98%, dan F1-score 97,49%. Model sit-up memperoleh akurasi 
97,67%, precision 97,41%, recall 97,70%, dan F1-score 97,57%. Model 
pull-up menunjukkan akurasi 97%, precision 97%, recall 97%, dan F1-score 
97%. Sementara itu, model chinning mencatat akurasi tertinggi sebesar 
98,50%, dengan precision 98%, recall 99,68%, dan F1-score 
98,50%.Selain itu, sistem yang dikembangkan telah diuji menggunakan 
black-box testing untuk memastikan fungsionalitas dan keandalannya 
dalam mendeteksi serta mencatat gerakan secara otomatis. Hasil 
pengujian menunjukkan bahwa sistem berbasis MediaPipe mampu 
mengenali pose tubuh secara real-time dengan akurasi tinggi, sehingga 
memungkinkan pencatatan hasil tes yang lebih objektif dan otomatis 
dibandingkan metode konvensional yang bergantung pada penguji 
manusia. 

Kata kunci: CNN, MediaPipe, Kesegaran Jasmani, Baterai B, Black-box 
Testing, Platform Web 
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ABSTRACT 

IMPLEMENTATION OF MACHINE LEARNING TECHNOLOGY BASED 
ON CONVOLUTIONAL NEURAL NETWORK (CNN) USING MEDIAPIPE 
FOR PHYSICAL FITNESS TEST MEASUREMENT BATTERY B AT THE 

INDONESIAN DEFENSE UNIVERSITY: A CASE STUDY OF 
UNDERGRADUATE CADETS 

The physical fitness test is an essential part of evaluating the physical 
fitness of cadets at the Indonesian Defense University (UNHAN RI). 
However, the manual recording method currently used has potential errors 
and delays in the evaluation process. To address this challenge, this study 
implements a Convolutional Neural Network (CNN) and MediaPipe to 
improve accuracy and efficiency in recording and analyzing movements in 
the Battery B physical fitness test, which includes push-ups, sit-ups, pull-
ups, and chinning. This system is developed on a web-based platform, 
making it more accessible and increasing its flexibility in usage.This study 
develops four models, trained using 20, 35, and 50 epochs to test 
movement detection effectiveness. Evaluation was conducted by 
comparing computational results with manual calculations, showing a 
maximum difference of only 2.48%, demonstrating the equivalence between 
automated and manual methods.Test results indicate that the push-up 
model achieved an average accuracy of 97.50%, with precision of 97%, 
recall of 98%, and an F1-score of 97.49%. The sit-up model achieved 
97.67% accuracy, 97.41% precision, 97.70% recall, and an F1-score of 
97.57%. The pull-up model recorded an accuracy of 97%, with precision of 
97%, recall of 97%, and an F1-score of 97%. Meanwhile, the chinning model 
achieved the highest accuracy of 98.50%, with precision of 98%, recall of 
99.68%, and an F1-score of 98.50%.Additionally, the developed system has 
been tested using black-box testing to ensure its functionality and reliability 
in detecting and recording movements automatically. The test results 
demonstrate that the MediaPipe-based system can recognize body poses 
in real-time with high accuracy, enabling a more objective and automated 
recording of test results compared to conventional methods that rely on 
human evaluators. 

Keywords: CNN, MediaPipe, Physical Fitness, Battery B, Black-box 
Testing, Web Platform 
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