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Comparative Analysis of CNN Deep Learning Model Performance Based
on Quantification Application for High-Speed Marine Object Classification
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ABSTRACT

As artificial inteligence(Al) technologies, which have made rapid growth recently, began to be applied to the marine environment
such as ships, there have been active researches on the application of CNN-based models specialized for digital videos. In E-Navigation
service, which is combined with various technologies to detect floating objects of clash risk to reduce human errors and prevent fires
inside ships, real-time processing is of huge importance. More functions added, however, mean a need for high-performance processes,
which raises prices and poses a cost burden on shipowners. This study thus set out fo propose a method capable of processing
information at a high rafe while maintaining the accuracy by applying Quantization techniques of a deep learning model. First, videos
were pre-processed fit for the detection of floating matters in the sea to ensure the efficient fransmission of video data to the deep
learning entry. Secondly, the quantization fechnique, one of lightweight techniques for a deep leaming model, was applied fo reduce
the usage rafe of memory and increase the processing speed. Findlly, the proposed deep leamning model to which video
pre-processing and quantization were applied was applied to various embedded boards to measure its accuracy and processing
speed and fest its performance. The proposed method was able fo reduce the usage of memory capacity four fimes and improve
the processing speed about four fo five times while maintaining the old accuracy of recognition.
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(Figure 1) Before & after preprocessing Input data
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(Table 1) Neural-Network model configuration

Output shape
Layer | (Col, lgl:)w, Nommber Number | Parameter
of Channels)

Input shape (60, 90, 1) : 0
Conv2D (58, 88) 32 320
Conv2D (56, 86) 32 9,248

Max-Pooling (28, 43) 32 0
Conv2D (26, 41) 64 184%
Conv2D (24, 39) 64 36,928

Max-Pooling (12, 19) 64 0
flatten 14592 . 0
FC-layer 128 . 1,867,904
FClayer 2 : 258

Total Parameter : 1,933,154
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float32 7,557
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2 9 | Gray scale | Histogram | ZCA | 8bit Color
float32 96.46 99.88 96.26 97.16
float16 96.46 99.88 96.22 97.16
int8 91.21 83.54 36.36 96.44
uint8 96.62 99.88 96.22 97.16
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(Table 6) Comparison of processing speed accelerator
application of each Embedded board (sec)

Raspberry 3 Coral Dev
2 4 be Raspberry 4 b Board
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int8 /uint$ 0.098 0.048 0.033
TPU
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