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Introduction 

 

A wireless implantable image sensor is advantageous for small bowel endoscopy or other 

subcutaneous monitoring due to the lack of lead wires that will impede motion or raise 

complication risks.  However, to decrease the size of the implanted sensor, power to the device 

must be delivered wirelessly since batteries typically occupy a significant area.  This leads to the 

need to decrease the power consumption of the implanted device by limiting the frame rate of the 

image sensor and intensity of the light source.  Since only a few images can be captured with the 

implanted camera, extracting 3-D information from the images can be useful when interpreting 

the images.  This project will focus on calculating depth information from an image taken with a 

small endoscope camera.   

 

Proposed Work 

 

The sensor to be used in this project is the Awaiba NanEye camera, which is a 250 x 250 pixel 

image sensor with integrated optics.  The footprint of the sensor is about 1 mm x 1 mm; this 

makes the sensor attractive as a miniature implantable device.   

 

The proposed steps to reconstruct 3-D images from images captured by the NanEye camera are:  

1. Correct for distortion from the fish-eye effect of the camera lens 

2. Improve contrast of the image illuminated with an LED 

3. Perform 3-D reconstruction using the shape-from-shading algorithm.   

 

The NanEye camera, like many other endoscopy cameras, has distortion along the edges of the 

image due to the optics built on the sensor.  The distortion of the NanEye camera is shown in 

Figure 1.  In addition, the contrast of the image needs to be improved since images are typically 

captured in low-light conditions.  This is due to the limited power available to the light source. 

 

 
Figure 1: Image captured by the NanEye camera 

 

The shape-from-shading algorithm proposed by Horn extracts depth information from the 

reflectivity of the surface and the location of the light source [1].  Previous work using the shape-

from-shading algorithm with images from wireless capsule endoscopes, which use a battery and 

typically have stronger light sources than the proposed system, has shown that depth information 



can be extracted from single images and uses the information for navigation of the capsule 

[2][3].  

 

An Android phone will not be used for this project. 
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