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are applied and corrected by the DM. This corresponds to evaluating performance of our system for imaging patients 
with different refractive error. The wavefront sensor measures the residual system aberrations for DM correction. Figure 
7 shows the RMS wavefront error of the OCT system when the defocus is applied (dotted line) and corrected (bold line). 
The results demonstrate that the new AO-OCT system can achieve diffraction-limited performance for all the defocus 
generated with DM correction.  The RMS wavefront errors were under 30nm which is much lower than the diffraction 
limit, 65nm.  

 
Figure 7. RMS wavefront error of OCT system for each defocuses and corrections by DM (Log scale) 

 
Figure 8 shows simulated shapes of the Deformable mirror during correction of defocus present at the entrance 

pupil. The maximum DM stroke needed to correct +4Dpt defocus was +9.2µm, below the deformation range of the 
Alpao mirror (+22 µm) used in our system. 

 

 
Figure 8. DM Strokes (µm) for each defocus value. 

 
3.2 In-vivo imaging of the retina 

Figure 9 shows each layer of retina from two volumetric scans which have different focal positions of scanning beams. 
The volume data were acquired at the same position from the normal subject. Optical power on the cornea was 250µW 
and the scanning speed was 82.5 kHz with 0.75° x 0.75° FOV. Due to the large pupil size and short focal depth, we 
could separate adjacent layers clearly from the volume data. Images of en-face projection views of photoreceptor layers 
extracted from volumetric scans show improved resolution and contrast compared to our previous AO-OCT system. 
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