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Abstract: Deep learning (DL) has achieved enormous success in a variety of application domains,
such as intelligent machines, image processing, speech processing, and medical diagnostics. Efforts
to deploy deep learning models on cyber-physical systems to make real-time decisions based on
fast-changing environmental conditions have increased in the last few years. However, resource
limitations are a key bottleneck because modern deep learning models need a lot of computational
power, a large memory, and dedicated hardware to build and function at a reasonable rate. A
typical solution involves offloading data to external computing systems (such as cloud servers) for
further processing but this worsens latency, leads to increased communication costs, and adds to
privacy concerns. To address the issue, efforts have been made to reduce the computational
requirement of deep learning models and make them suitable for real-time applications in a
resource-constrained setting. Such compression efforts include model quantization and pruning.
Applying such methods to deep learning algorithms alleviate the above issues by reducing the
number of computation required for making a decision using DL algorithms. However, quantization
and pruning often have a negative impact on the accuracy of DL models. In this thesis, we first
describe major research efforts where deep learning systems have been deployed in resource-
constrained settings, focusing on the operational aspects including compression techniques, tools,
frameworks, and hardware used in successful applications of intelligent edge systems. Then, the
successful development of a resource-aware deep learning-based grocery hazard detection system
using existing DL model compression techniques and the successful deployment of a compressed
model in a resource-limited setting have been demonstrated. Later, we demonstrated the successful
development of a deep learning-based fingerprint segmentation system that surpassed the state-of-
the-art NIST NFSEG fingerprint segmenter in terms of precise segmentation of slap fingerprints and
fingerprint matching. Finally, we propose methods to extend compression techniques and find
better solutions for making deep learning algorithms efficient in terms of resource usage.
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