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Table 1 (Uozato) : Brief history of the Table 2 (Uozato) : Classification of the .

development of photorefraction tech-niques. photorefraction methods.
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(Yamamoto et al, 1987)
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Photorefraction attachment
~, for a 35 mm camera.
\ (from Howland et al/1974)
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Fig. 1 (Uozato) : Schematic diagram of the apparatus for photorefraction (a) and photorefraction
attachment for a 35mm camera (b) by Howland et al.

Apparatus for photorefraction. E: eye,
1: i)luminator, S: shutter, W: Wratten filter,
R: infrared absorbing filter, A: amplifier.

{ from Howland et al / 1974 )

E: eye, I: illuminator, S: shutter, W: Wratten filter, R: infrared absorbing filter, A: amplifier.

Schematic diagram of the orthogonal photorefractor
[ Howland et al / 1974 ]

Fig. 2 (Uozato) : Schematic representation of the principle of orthogonal photo-refraction method
(On-axis Photorefraction ).
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Fig. 3 (Uozato) : Appearance of crescent and corneal light reflex (LR) in the pupil with Kaakinen's
off-axis photorefraction { photoretinoscopy ).
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Optical Principle of Off-axis Photorefraction Method

Fig. 4 (Uozato) : Optical principle of the off-axis photorefraction method. 2r: pupil diameter, 1. ex-
amination distance, h: eccentricity of the light source for the optical axis of the camera, e; eccentric-
ity of the light source from the periphery of the camera lens, a: distance from the eye to the conju-
gate point of retina.
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Fig. 5 (Uozato) : Schematic representation of the bright crescent appearance in the patient' s pupil.

2r: pupil diameter, R: light fraction, B: width of the bright crescent, D: width of the dark crescent.
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OFF-AXIS PHOTOREFRACTION (Photoretinoscopy )

Fig. 6 (Uozato) : Theoretical relationship between the bright fraction of the crescent and the relative

defocus of the eye in off-axis photorefraction (photoretinoscopy).



Table 3 (Uozato) : Calculated dioptric thresholds for the first appearance of a crescent in any eye

with a 5-mm pupil in various off-axis photorefractors.

Eccentricity Working Thresholds

Photorefractor E(m) diz?;?ce (D)
Kaakinen 0.010 1.0 2.0
Hay et al. 0.017 4.9 0.69
Molteno et al. 0.0005 0.5 0.2
Howland et al.  0.0042 1.5 0.56
Norcia et al. 0.010 4.5 0.44
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Table 4 (Uozato) : Comparison of the photorefraction methods, that is, isotropic photorefraction,

orthogonal photorefraction and photoretinoscopy.
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