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• Currently used methods to assess binocular function provide only coarse 

measures that are difficult to relate to individual variability in task performance.

• This study employed  computer based vision tests developed by U.S. Air Force 

School of Aerospace Medicine’s Operational Based Vision Assessment 

Laboratory as part of the Automated Vision Testing (AVT) system (3). 

• Near and far stereoacuity and binocular fusion tests as implemented in AVT 

were investigated in terms of test–retest reliability and practice effects.
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Stereoacuity test: two rings were presented on the centre of the 

screen for 2 seconds. In a two alternative forced choice, participants 

indicated whether the smaller centre ring was presented “in front” of 

the larger ring or “behind” it by button press. Auditory feedback was 

provided for correct and incorrect responses. 

Binocular fusion task: participants indicated when a small white ring 

split into two clearly defined rings (break) and then again when the 

rings became one single ring (recovery). This was done four times 

horizontally (2 x uncrossed and 2 x crossed) as well as four times 

vertically (2x right up and 2 x right down). 
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Participant Near Stereoacuity Far Stereoacuity Fusion range

1 (good acuity) 35.09 8.80 39.48

2 (medium acuity) 6.79 23.92 22.20

3 (good acuity) 34.87 -58.78 29.64

4 (poor acuity) 9.30 9.39 N/A*

Example data from an observer for the 10 days of 

consecutive testing. Near and far stereoacuity results appear 

to be variable across the days but show a trend for increased 

performance with increasing number of days tested. The 

binocular fusion ratio increases over time also indicating 

improved performance.

Table 1. Percentage change between first and tenth sessions. Observers 

improved for every test (except one participant on one of the tests- far stereo).

• Near stereoacuity and binocular fusion tests show good reproducibility.

• Near stereoacuity appears to show poorer reliability in people with medium levels 

of stereoacuity when compared to those at either extreme (very good or poor).

• The better reliability of the near stereoacuity and binocular fusion makes these 

tests suitable to be investigated as both predictors of visual fatigue and 

performance degradation as well as pre and post-task  tests to investigate 

disruptions to binocular function after wearing NVDs.

• As practice effects might impact on test-retest reliability our experimental protocol 

will be modified in a way to account for these effects (e.g., allowing more time 

between test and retest).

• Practice effects appear to be subject specific with complex patterns and not 

monotonous improvements.

• Further investigations are required to fully characterise practice effects on 

measuring these parameters with the AVT system. 

• The poor reliability of the far stereoacuity test  makes it unsuitable for pre- and 

post-task use but may possibly be used to investigate optometric predictors of 

visual fatigue susceptibility.

• Future work aims to assess other optometric parameters such as phoria and 

accommodation.

Data from 10 days of testing for four observers for the far 

stereoacuity test. Overall, there appears to be some 

improvement on task over time, however, learning effects 

appear to be subject specific. 

Results from left to right for the near stereoacuity, far stereoacuity and binocular fusion tests. 

• Log thresholds for both stereoacuity tests were obtained and compared from one session to the other. Lower thresholds indicate good performance. 

• For binocular fusion range, a log ratio of horizontal and vertical recoveries was calculated and used to compare performance between sessions 1 and 2 based on 

previous studies (3). A higher value indicates good binocular function.

• The binocular fusion test was the most reliable of the tests (R2 = 0.76) followed by Near stereoacuity (R2= 0.70). 

• The far stereoacuity test did not perform as reliably as the other two (R2 = 0.53 ).

• Military pilots experience visual fatigue when using optically misaligned Head 

Mounted Displays (HMD) and binocular Night Vision Devices (NVD). 

• Individual optometric parameters play an important role in modelling the effects 

of visual fatigue:

1. The individual variability in tolerance to visual fatigue is based on an

individual's binocular system  and optometric parameters (1,2)

2. Optical misalignment can induce temporary changes in optometric 

parameters (4-7).

OBJECTIVES

• To identify accurate and reproducible optometric predictors of degraded task 

performance that may be induced by visual fatigue when wearing misaligned 

NVD.

• To identify optometric parameters suitable to assess the temporary disruption in 

binocular function induced by optical misalignment.

Data description and experimental set up

• 35 observers (mean age = 29.7 years) participated in two sessions of testing. 

• Three computerised visual tests available on the AVT system; near stereoacuity, 

far stereoacuity and binocular fusion range. 

• Same tests performed at two different sessions (approximately one week apart).

• Participants wore 3D glasses and viewed a 3D display. 

• A subset of observers (n=4) participated in ten consecutive days of testing in 

order to determine any learning/training effects. 

*Participant 4 had no fusion reserve and showed no trend towards improvement. 

Values ranged from -0.08 to 0.03 over the 10 days.


