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Abstract: Successive classification of fast-moving objects is significant in various fields. However, due to the
limited data transmission bandwidth and data storage space, it is challenging to perform fast-moving object
classification based on scene photography for a long duration. Inspired by single-pixel imaging and combined
with deep learning, a single-pixel fast-moving object classification method based on optical-electronic hybrid
neural network was proposed. The proposed method had no need to acquire the images of objects, but obtained
the feature information for classification directly by using spatial light modulating and single-pixel detecting.
Thus, the massive image data produced by the image-based classification for a long duration was avoided. As part
of the neural network, the single-pixel detecting connected optical computing and electronic computing
seamlessly, an optical-electronic hybrid neural network for object classification was constructed. The proposed

method in classifying fast-moving handwritten digits on a rotating disk was experimentally demonstrated, which
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passed through the field of view successively. The experiment confirmed that the classification ability of the

proposed method had exceeded human vision.
Key words: object classification;  deep learning;

neural network
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Fig.1 Optical configuration of structured detected single-pixel imaging
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Fig.2 Framework of the fully convolutional neural network
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Tab.1 Experiment classification results of moving handwritten digits

Linear velocity/m's™ Number of kernels Correct Total Correct/Total
5 785 2181 35.99%
10 523 681 76.80%
15 584 607 96.21%
1.364
20 339 339 100.00%
25 323 346 93.35%
30 180 195 92.31%
5 737 2110 34.93%
10 399 605 65.95%
15 464 535 86.73%
2.450
20 249 271 91.88%
25 209 263 79.47%
30 190 287 66.20%
5 892 2679 33.30%
10 543 973 55.81%
15 420 625 67.20%
4.926
20 190 332 57.23%
25 145 326 44.48%
30 114 301 37.87%
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Fig.12 The ten classes and example images in Fashion-MINST dataset
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Fig.13 Fashion-MINST test set classification accuracy of networks with

different number of convolutional kernels

X2 FEH#ERE MNIST HiEEHLER
Tab.2 Results of different models on MNIST datasets

Classifier name Accuracy
Linear classifier 88.00%
SVM & 98.60%
6-layer neural network ¥ 99.65%
Deep convolutional network 99.65%
Proposed network 97.99%
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