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ABSTRAK 

 

Nama Mahasiswa / NPM  : Christina Halim /  21083010124 

Judul Skripsi                     : Deteksi Objek dan Pelacakan Pergerakan 

Spermatozoa Manusia Berbasis Video 

Menggunakan Algoritma YOLOv5 dan 

StrongSORT 

Dosen Pembimbing          : 1. Wahyu Syaifullah JS., S.Kom., M.Kom 

 2. Kartika Maulida Hindrayani, S.Kom., M.Kom 

 

Infertilitas merupakan masalah global dengan sekitar 50% kasus disebabkan oleh 

faktor pria. Analisis kualitas sperma, khususnya parameter motilitas, penting untuk 

evaluasi infertilitas, namun metode manual memerlukan waktu lama, rawan 

kesalahan, dan tidak konsisten. Sistem otomatis seperti CASA dapat membantu, 

tetapi memiliki biaya tinggi dan keterbatasan dalam pelacakan multi-spermatozoa. 

Penelitian ini mengusulkan pendekatan deep learning berbasis track-by-detection 

menggunakan YOLOv5 sebagai detektor untuk mendeteksi keberadaan 

spermatozoa dan StrongSORT untuk melacak pergerakan objek spermatozoa. 

Metode pelacakan dievaluasi melalui dua integrasi yaitu YOLOv5 + Kalman Filter 

dan YOLOv5 + StrongSORT. Hasil pengujian menunjukkan bahwa metode 

YOLOv5 + Kalman Filter memberikan performa yang lebih baik, dengan nilai 

MOTA sebesar 56,7%, IDF1 sebesar 45,4%, MOTP sebesar 0.891, serta kecepatan 

pemrosesan 5 FPS. Sementara itu, YOLOv5 + StrongSORT menunjukkan MOTA 

sebesar 50,9%, IDF1 sebesar 43,1%, MOTP sebesar 0.887, dan kecepatan 

pemrosesan 1 FPS. Temuan ini menunjukkan bahwa metode track-by-detection 

berbasis YOLOv5 yang diintegrasikan dengan Kalman Filter mampu memberikan 

hasil deteksi dan pelacakan yang lebih stabil, cepat, dan akurat dibandingkan 

StrongSORT dikarenakan Kalman Filter memiliki proses komputasi yang lebih 

ringan, tidak memerlukan ekstraksi fitur re-identifikasi, dan mampu memperbarui 

estimasi posisi objek lebih efisien pada setiap frame. 

Kata kunci: Deteksi dan pelacakan objek, Kalman Filter, Spermatozoa, 

StrongSORT, YOLOv5  
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ABSTRACT 

 

Student Name / NPM  : Christina Halim /  21083010124 

Undergraduate Thesis 

Title                             : 

Object Detection and Human Spermatozoa 

Movement Tracking In Video Using YOLOv5 and 

Strongsort Algorithm 

Advisors                      : 1. Wahyu Syaifullah JS., S.Kom., M.Kom 

 2. Kartika Maulida Hindrayani, S.Kom., M.Kom 

 

 

Infertility is a global health issue, with approximately 50% of cases attributed to 

male factors. Sperm quality analysis, particularly the assessment of motility 

parameters, is essential for evaluating male infertility. However, manual analysis 

is time-consuming, prone to human error, and often inconsistent. Automated 

systems such as CASA can assist, but they are costly and still limited in multi-sperm 

tracking capabilities. This study proposes a deep learning–based track-by-

detection approach using YOLOv5 as the detector for identifying spermatozoa and 

StrongSORT as the tracker for monitoring sperm movement. The tracking 

performance was evaluated using two integration methods: YOLOv5 + Kalman 

Filter and YOLOv5 + StrongSORT. Experimental results show that the YOLOv5 + 

Kalman Filter method yields better performance, achieving a MOTA of 56.7%, an 

IDF1 of 45.4%, a MOTP of 0.891, and a processing speed of 5 FPS. In comparison, 

YOLOv5 + StrongSORT achieved a MOTA of 50.9%, an IDF1 of 43.1%, a MOTP 

of 0.887, and a processing speed of 1 FPS. These findings indicate that the 

YOLOv5-based track-by-detection approach integrated with the Kalman Filter 

provides more stable, faster, and more accurate detection and tracking results than 

StrongSORT. This is because the Kalman Filter involves lighter computation, does 

not require re-identification feature extraction, and can efficiently update object 

position estimates at every frame. 

 

Keywords: Object detection and tracking, Kalman Filter, Spermatozoa, 

StrongSORT, YOLOv5  
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