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            Abstract
Human eyes possess exceptional image-sensing characteristics such as an extremely wide field of view, high resolution and sensitivity with low aberration1. Biomimetic eyes with such characteristics are highly desirable, especially in robotics andÂ visual prostheses. However, the spherical shape and the retina of the biological eye pose an enormous fabrication challenge for biomimetic devices2,3. Here we present an electrochemical eye with a hemispherical retina made of a high-density array of nanowires mimicking the photoreceptors on a human retina. The device design has a high degree of structural similarity to a human eye with the potential to achieve high imaging resolution when individual nanowires are electrically addressed. Additionally, we demonstrate the image-sensing function of our biomimetic device by reconstructing the optical patterns projected onto the device. This work may lead to biomimetic photosensing devices that could find use in a wide spectrum of technological applications.
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                    Fig. 1: Overall comparison of the human visual systemÂ and theÂ EC-EYE imaging system.[image: ]


Fig. 2: Detailed structure of our EC-EYE.[image: ]


Fig. 3: Photodetection performance characterization of individual pixels.[image: ]


Fig. 4: Image-sensing demonstration of EC-EYE.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A neuromorphic bionic eye with filter-free color vision using hemispherical perovskite nanowire array retina
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 April 2023
                                    

                                

                                Zhenghao Long, Xiao Qiu, â€¦ Zhiyong Fan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transparent multispectral photodetectors mimicking the human visual system
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 November 2019
                                    

                                

                                Qitong Li, Jorik van de Groep, â€¦ Mark L. Brongersma

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spray-coated perovskite hemispherical photodetector featuring narrow-band and wide-angle imaging
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 October 2022
                                    

                                

                                Xiaopeng Feng, Yuhong He, â€¦ Haotong Wei

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Data availability


The data that support the findings of this study are providedÂ in the main text and theÂ Supplementary Information. More data are available from the corresponding author upon reasonable request.
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