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Bio-Inspirasi Gabungan Data Sensor Untuk Penilaian Perasa Teh Herba

ABSTRAK

Produk-produk berasaskan herba menjadi amalan pengeluaran meluas di kalangan
pengeluar untuk pasaran antarabangsa dan tempatan. Memandangkan bertambahnya
pengeluaran bagi memenuhi permintaan pasaran, adalah sangat penting bagi pengeluar
supaya memastikan produk mereka telah memenuhi kriteria dan kualiti tertentu yang
telah ditetapkan oleh pengawal kualiti. Salah satu produk berasaskan herba yang
terkenal ialah teh herba. Tesis ini mengkaji penilaian-penilaian «asa- berdasarkan
inspirasi bio dalam konteks gabungan data melibatkan e-hidung danfestelinga. Objektif
kajian ini adalah untuk mendapatkan pengelasan yang tepat bagi-pelbagai jenis dan
jenama teh herba, pengelasan beberapa agen ‘masking’ rasa’dan yang terakhir
pengelasan berdasarkan perbezaan kepekatan teh herba. Dalam penyelidikan ini, dua
tahap gabungan data dimanfaatkan iaitu gabungan data tahap rendah (LLDF) dan
gabungan data tahap pertengahan (ILDF). Empat teknik-pengelasan; ‘Fisher Linear Data
Analysis (FDA)’, ‘Support Vector Machine (SVM)/,'k-Nearest Neighbour (KNN)’ dan
‘Probability Neural Network (PNN)’ telah diujiidalam mencari pengelas terbaik bagi
mencapai objektif penyelidikan. Dalam menilai prestasi pengelas, penganggar ralat
berdasarkan pengesahan silang ‘k-fold’ dan fleave-one-out’ (LOO) telah digunakan.
Pengelasan berdasarkan data GC/MS TIC turut disertakan sebagai satu perbandingan
kepada prestasi klasifikasi menggunakan pendekatan-pendekatan gabungan. Secara
umumnya, melalui gabungan data-tahap rendah dan gabunagan data tahap pertengahan,
KNN mengatasi teknik pengelasan’yang lain untuk tiga penilaian rasa. Bagaimanapun,
keputusan-keputusan pengelasan berdasarkan data GC/MS TIC adalah berubah-ubah
bagi aplikasi yang berbeza. Memandangkan KNN dapat memberikan keupayaan
pengkelasan yang tinggi; sistem automatik pengredan dibina berdasarkan algoritma
teknik tersebut.
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Bio-Inspired Sensor Data Fusion for Herbal Tea Flavour Assessment

ABSTRACT

Herbal-based products are becoming a widespread production trend among
manufacturers for the domestic and international markets. As the production increases
to meet the market demand, it is very crucial for the manufacturer to ensure that their
products have met specific criteria and fulfil the intended quality determined by the
quality controller. One of famous herbal-based product is herbal tea. This thesis
investigates bio-inspired flavour assessments in a data fusion framework-involving an
E-nose and E-tongue. The objectives are to attain good classification of different types
and brands of herbal tea, classification of different flavour masking effects and finally
classification of different concentrations of herbal tea. Two. data fusion levels were
employed in this research, low level data fusion (LLDF) and intermediate level data
fusion (ILDF). Four classification approaches; Fisher Linear Data Analysis (FDA),
Support Vector Machine (SVM), k-Nearest Neighbour.(KNN) and Probability Neural
Network (PNN) were examined in search of the.best classifier in order to achieve the
research objectives. In order to evaluate the classifiers’ performance, an error estimator
based on k-fold cross validation and leave-one-out were applied. Classification based on
GC/MS TIC data was also included as a‘comparison to the classification performance
using fusion approaches. Generally, (KNN outperformed the other classification
techniques for the three flavour .assessments in the low level data fusion and
intermediate level data fusion. However, the classification results based on GC/MS TIC
data varies in different application. Since KNN provide the highest classification
performance, automatic grading-system was developed based on this technique.
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