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Motivation
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The human eye

Sensitivity Brightness and color perception

Eye size 2–5 mm entrance pupil, eye and pupil rotation [1; 2]

Resolution
Up to 47 lp/deg foveal under achromatic viewing [3],

dropping to ~20 lp/deg at 10° eccentricity [3; 4]

Distortion
Perception depends on magnitude, on its consistency between the eyes [5]

and on how abruptly it varies across the field [6]

Focus 0 to +10 dpt, geometrically stable [7]
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Mechanics and photometry
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Physical or virtual entrance pupil at fixed position

IEC 63145-20-10 [8]

IDMS 1.3 [9]

Standardized requirements for AR/VR ILMDs

Absolute luminance, color and performance values

CIE 244 [10]

Standardized for years

Applies to photo- and colorimetry in general

Accredited lab (ISO 17025),

certificate per system

Virtual entrance pupil Physical entrance pupil
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Optical performance
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Resolution, focus and distortion

Mechanical focus

→ Moving parts

→ Pupil shift during focusing
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Optical performance
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Resolution, focus and distortion

Diffraction limited MTF 

Measured at different distances, on and off axis

Our focus mechanism (liquid lens) [11]

No MTF drift during refocus or static hold 

About −5 to +10 dpt (40 mm lens)

Liquid lens
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Our focus mechanism (liquid lens) [11]

No MTF drift during refocus or static hold 

About −5 to +10 dpt (40 mm lens)

Liquid lens

Diffraction limited MTF 

Measured at different distances, on and off axis

Optical performance
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Resolution, focus and distortion
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Optical performance
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Resolution, focus and distortion

Uncorrected distortion change within ±0.2 %

Low native f-theta distortion by design

Validated away from calibration distance, ISO 17850 [12]

About −5 to +10 dpt (40 mm lens)

Distortion vs focusFocus repeatability

Tested for static focus and with refocusing 

over time: 48 h, >3000 measurements

Example measurement with refocusing:
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Summary
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The human eye and our answer
The human eye Our metrology lens

Sensitivity Brightness and color perception ✓ Absolute luminance and color calibration
CIE 244, accredited lab (ISO 17025)

Eye size 2–5 mm pupil, eye and pupil rotation ✓ Defined physical or virtual entrance pupil
IEC 63145, IDMS 1.3

Resolution Up to 47 lp/deg foveal ✓ Diffraction limited MTF over FOV and focus
On and off axis

Distortion
Magnitude, binocular consistency, 

gradients
✓ Distortion change within ±0.2 % over focus

ISO 17850

Focus 0 to +10 dpt, geometrically stable ✓
Liquid lens about −5 to +10 dpt: no MTF drift

static or refocused
48 h, over 6000 measurements
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Thank you for your attention
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EyeFit
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