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ABSTRAK

Nama Mahasiswa / NPM : Muhammad Nashif Farid / 22083010024

Judul Skripsi . Deteksi Abnormalitas Motility dan Morfologi
Spermatozoa Menggunakan 3D-Convolutional
Neural Network
Dosen Pembimbing : I. Dr. Ir. I Gede Susrama Mas Diyasa, S.T., M.T.,
IPU.

2. Alfan Rizaldy Pratama, S.Tr.T., M.Tr.Kom.

Infertilitas merupakan salah satu permasalahan kesehatan reproduksi yang
signifikan secara global, dengan prevalensi sekitar satu dari enam pasangan usia
reproduktif mengalami kesulitan dalam memperoleh keturunan. Evaluasi kualitas
spermatozoa menjadi komponen penting dalam diagnosis infertilitas pria. Namun,
analisis kualitas spermatozoa secara manual melalui pengamatan mikroskopis
masih memiliki keterbatasan dalam hal objektivitas, konsistensi, dan efisiensi,
karena sangat bergantung pada ketelitian serta pengalaman tenaga laboratorium.
Penelitian in1 bertujuan untuk mengembangkan sistem analisis kesehatan sperma
otomatis  berbasis  Computer-Aided Sperm  Analysis (CASA) dengan
mengintegrasikan model deep learning untuk klasifikasi motilitas dan morfologi.
Data yang digunakan berupa video mikroskopis spermatozoa yang diperoleh
menggunakan mikroskop binokuler OptiLab IRIS-5. Tahapan penelitian diawali
dengan standarisasi video menggunakan FFmpeg, diikuti dengan peningkatan
kualitas citra melalui teknik contrast stretching. Untuk analisis motilitas, penelitian
i1 menerapkan arsitektur 3D-Convolutional Neural Network (3D-CNN) guna
mengekstraksi informasi spasial dan temporal dari pergerakan sel sperma.
Sementara itu, analisis morfologi dilakukan menggunakan model EfficientNet-V2
melalui pendekatan transfer learning, setelah objek sperma diisolasi menggunakan
operasi morfologi erosi. Hasil pengujian menunjukkan bahwa model 3D-CNN
mampu mengklasifikasikan motilitas sperma dengan akurasi sebesar 79%,
sedangkan model EfficientNet-V2 mencapai akurasi sebesar 97% dalam
mendeteksi abnormalitas morfologi. Seluruh model kemudian diintegrasikan ke
dalam sistem dashboard interaktif berbasis web menggunakan Streamlit, yang
menyajikan statistik parameter motilitas, persentase morfologi normal dan
abnormal, serta indikasi klinis berdasarkan standar WHO. Hasil penelitian ini
menunjukkan bahwa integrasi 3D-CNN dan EfficientNet-V2 mampu menghasilkan
analisis spermatozoa yang lebih objektif, konsisten, dan efisien, schingga
berpotensi menjadi alat bantu diagnostik yang andal di laboratorium klinis.

Kata Kunci: Abnormalitas Spermatozoa, Motility, Morfologi, Deep Learning,
3D-CNN, EfficientNet-V2



ABSTRACT

Student Name / NPM : Muhammad Nashif Farid / 22083010024
Undergraduate Thesis . Detection of Motility and Morphological
Title Abnormalities of Sperm Using 3D-Convolutional
Neural Network
Advisors : L. Dr. Ir. I Gede Susrama Mas Diyasa, S.T.,
NET-, IPUL

2. Alfan Rizaldy Pratama, S.Tr.T., M.Tr.Kom

Infertility is a significant global reproductive health issue, with approximately one
in six couples of reproductive age experiencing difficulty in achieving pregnancy.
The evaluation of sperm quality is a crucial component in the diagnosis of male
infertility. However, conventional manual sperm analysis through microscopic
observation still presents limitations in terms of objectivity, consistency, and
efficiency, as it heavily depends on the precision and experience of laboratory
personnel. This study aims to develop an automated sperm health analysis system
based on Computer-Aided Sperm Analysis (CASA) by integrating deep learning
models for motility and morphology classification. The dataset consists of
microscopic sperm videos acquired using an OptiLab IRIS-5 binocular microscope.
The research process begins with video standardization using FFmpeg, followed
by image quality enhancement through contrast stretching techniques. For motility
analysis, a 3D-Convolutional Neural Network (3D-CNN) architecture is
implemented to extract both spatial and temporal information from sperm
movement patterns. Meanwhile, morphology analysis is performed using the
EfficientNet-V2 model through a transfer learning approach, after sperm objects
are isolated using morphological erosion operations. Experimental results
demonstrate that the 3D-CNN model achieves an accuracy of 79% in classifving
sperm motility, while the EfficientNet-V2 model attains an accuracy of 97% in
detecting morphological abnormalities. Both models are integrated into a web-
based interactive dashboard developed using Streamlit, which presents motility
statistics, the percentage of normal and abnormal morphology, and clinical
indications based on WHO standards. The findings indicate that the integration of
3D-CNN and EfficientNet-V2 provides a more objective, consistent, and efficient
sperm analysis system, demonstrating its potential as a reliable diagnostic support
tool in clinical laboratories.

Keywords: Sperm Abnormalities, Motility, Morphology, Deep Learning, 3D-CNN,
EfficientNet-V2
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