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ABSTRAK

NABILA ELORA RASYDA. Pemodelan Backpropagation Neural Network
untuk Prediksi Performa Produksi Ayam Broiler dalam Sistem Kandang Closed
House. Dibimbing oleh AGUS BUONO dan IDAT GALIH PERMANA.

Produktivitas peternakan ayam broiler sangat dipengaruhi oleh berbagai
faktor pada tahap awal pemeliharaan, seperti konsumsi pakan, bobot tubuh, dan
tingkat kematian. Keterlambatan dalam menganalisis data performa awal seringkali
menghambat tindakan intervensi yang efektif. Penelitian ini bertujuan untuk
mengembangkan model Backpropagation Neural Network (BPNN) yang mampu
memprediksi performa produksi akhir, khususnya Feed Conversion Ratio (FCR),
pada ayam broiler dalam sistem kandang closed house. Model ini dikembangkan
dengan memanfaatkan data historis dari dua minggu pertama masa pemeliharaan,
di mana data harian diubah menjadi fitur-fitur prediktif seperti ‘Anomali Tren
Bobot’. Kinerja model dievaluasi secara robust menggunakan validasi silang
Leave-One-Out (LOO-CV) dan dioptimalkan melalui hyperparameter tuning. Hasil
penelitian menunjukkan bahwa fitur anomali tren pertumbuhan bobot selama 14
hari pertama merupakan prediktor yang paling akurat. Setelah optimisasi, model
final berhasil mencapai Mean Absolute Percentage Error (MAPE) sebesar 3,93%
dan nilai Nash-Sutcliffe Efficiency (NSE) positif sebesar 0,0683, yang
mengindikasikan tingkat akurasi yang tinggi serta performa yang lebih andal
daripada prediksi baseline. Temuan ini membuktikan bahwa model BPNN yang
diusulkan dapat berfungsi secara efektif sebagai sistem peringatan dini (Early
warning system), yang memungkinkan peternak untuk mengambil keputusan
preventif berbasis data guna meningkatkan efisiensi dan produktivitas peternakan.

Kata Kunci: ayam broiler, backpropagation neural network (BPNN), feed
conversion ratio (FCR), kecerdasan buatan, sistem peringatan dini, closed house.

ABSTRACT

NABILA ELORA RASYDA. Backpropagation Neural Network Modeling
for Predicting Broiler Chicken Production Performance in a Closed House System.
Supervised by AGUS BUONO and IDAT GALIH PERMANA.

The productivity of broiler farms is highly influenced by various factors in
the early rearing phase, such as feed intake, body weight, and mortality rate. Delays
in analyzing early performance data often hinder effective intervention measures.
This study aims to develop a Backpropagation Neural Network (BPNN) model
capable of predicting final production performance, particularly the Feed
Conversion Ratio (FCR), in broilers raised under a closed-house system. The model
was built using historical data from the first two weeks of rearing, where daily
records were transformed into predictive features such as “Weight Trend
Anomalies.” Model performance was rigorously evaluated through Leave-One-Out
Cross-Validation (LOO-CV) and optimized via hyperparameter tuning. The results
indicate that weight trend anomalies during the first 14 days serve as the most
accurate predictor. After optimization, the final model achieved a Mean Absolute



Percentage Error (MAPE) of 3,93% and a positive Nash-Sutcliffe Efficiency (NSE)
of 0,0683, reflecting high accuracy and improved performance over the baseline
prediction. These findings demonstrate that the proposed BPNN model can
effectively function as an Early warning system, enabling farmers to make
preventive, data-driven decisions to enhance farm efficiency and productivity.

Keywords: broiler chicken, backpropagation neural Network (BPNN), feed
conversion ratio (FCR), early warning system, closed house.
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