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• The quality of fixation achieved can greatly improve the 
OCT image acquisition by reducing eye motion. 

• The patient fixation analysis serves as a measure of 
feedback during and after acquisition 

• This assessment can then be used during or after the 
scan to remind the patient to fixate better. 

• In this work we demonstrate that meticulous patient 
fixation analysis can improve the acquisition workflow.

METHODS
• The motion of the eye is determined by calculating 

movement of the retina in the infrared reflectance (IR) 
fundus image that appears in a sequence.

• IR images are acquired by using an IR fundus imager 
which is a separate sub-system from the OCT. 

• This motion can either be in the horizontal (x) or vertical 
(y) direction along with some minor rotation. 

• IR tracking1 prototype software of the CLARUSTM 500 
(ZEISS, Dublin, CA) computes the tracking parameters of x 
and y eye motion relative to a fixation position

• Around 500 CLARUS IR images per scan (768x624 pixels 
over 11.52x9.36 mm at the frame rate of 50Hz) of 15 
eyes were captured with induced eye motion 

• We analyzed the overall eye motion during an OCT image 
acquisition using these tracking parameters.

• Each eye was scanned using 3 different motion levels: 
good fixation, systematic eye movement, and random 
eye movement

• The mean and standard deviation of the eye motion were 
reported for each motion level and each scan. 
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PURPOSE

CONCLUSIONS

• We have demonstrated the ability to accurately measure 
and analyze fixation positions in real time

• This technology could be used to provide feedback to the 
operator and/or the patient during alignment or 
acquisition, which would likely improve the quality of the 
resulting OCT image

RESULTS

• Figure 1 shows the x and y eye motion relative to the 
initial fixation for three subjects with different induced 
eye motion

• Table 1 shows the overall statistics of eye motion for each 
scan of the 15 subjects

• The mean value indicates the overall fixation offset from 
the initial fixation position.

• The standard deviation indicates a measure of overall eye 
motion within an acquisition.

• Scans containing systematic or random eye movement 
show significantly greater mean and standard deviation 
compared to good fixation, which is used as an indicator 
for poor fixation.

Figure 1. The x and y eye motion relative to the initial fixation for three subjects with different 
induced eye motion. 

Category
Eye motion for 
good fixation:

Eye motion for 
Systematic 
movement:

Eye motion for 
random 

movement:
Total Number of 

Images
15,493 15,638 11,283

Average mean 116 623 712

Avg Standard 
deviation

90 517 662

(Min, Max) (0, 1025) (0, 3462) (0, 5378)

Table 1: The overall statistics of eye motion for each scan

Patient fixation analysis may improve the 
acquisition workflow
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