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ABSTRACT OF DISSERTATION 
AI Computation of L1-norm error Principal Components with Applications to Training Dataset Curation and Detection of Change. 
 
This research aims to develop a comprehensive algorithmic framework for enhancing data analysis in autonomous and artificial intelligence (AI) 
systems, focusing on data quality assurance through the creation of new mathematical theories and algorithms for outlier-resistant matrix 
decomposition using L1-norm principal component analysis (PCA). L1-norm principal-component analysis of data matrices has long been considered 
a robust, data-fault resistant, alternative to conventional L2-norm) singular-value decomposition. Yet, to date, there is no known optimal algorithm 
for the joint computation of multiple minimum L1-norm-error principal components of data matrices.  
 
Given the paramount importance of accurate and comprehensive data in AI and machine learning (ML), this research introduces robust L1-norm 
techniques, including novel neural network-based methods for L1-norm error decomposition. Additionally, the dissertation presents innovative 
solutions using convolutional neural networks for joint L1-norm error computation and showcases the Autonomous Conformity Evaluation (ACE) 
algorithm for holographic plankton image data curation. This method processes datasets of various dimensions, providing L1-norm subspace 
summaries and conformity tensors to identify nominal data points and anomalies. Furthermore, a change detection technique for matrix data is 
validated through simulations and experimental campaigns on EEG and ECG data, highlighting the practical implications of L1-norm techniques in AI 
learning and autonomous system operations. 
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