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With the rapid development of artificial intelligence, Deep neural networks (DNNs), 

especially convolutional neural networks (CNNs) have played crucial role in solving object 

classification and pattern recognition problems but with massive computational requirements of 

convolution operations. In recent years, optical technique has been developed for CNNs due to its 

ultrafast processing speed and inherent parallel computing characteristics. This paper introduces a 

scalable two-step convolution unit for designed all optical convolutional neural network including 

convolution, pooling layers, nonlinear activation functions and fully connected layers. We replace 

the pooling layers by normal convolution with stride larger than one without abandoning the spatial 

dimensionality reduction. To evaluate imaging quality of the scalable two-step convolution unit, 

No-Reference Structural Sharpness (NRSS) and Image Information Entropy (IIE) were used as 

evaluation indexes. The values of NRSS and IIE show that the optical outputs reserve the outline 

and structure of simulated images. Our proposed architecture is expecting to benefit the area of 

achieving ultra-fast and high-efficiency object classification and pattern recognition.  
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