
©2014, Copyright by the Association for Research in Vision and Ophthalmology, Inc., all rights reserved. Go to iovs.org to access the version of record. For permission 
WR�UHSURGXFH�DQ\�DEVWUDFW��FRQWDFW�WKH�$592�2I¿FH�DW�pubs@arvo.org.

$592������$QQXDO�0HHWLQJ�$EVWUDFWV�E\�6FLHQWL¿F�6HFWLRQ�*URXS���9LVXDO�3V\FKRSK\VLFV���3K\VLRORJLFDO�2SWLFV

0.07D(0.08SE) versus experienced subjects (0.30(0.11SE). Myopes 
exhibited a slight lead of accommodation (mean across all targets 
-0.04D(0.0.08SE) whereas non-myopes exhibited a lag (mean 
+0.41D(0.10SE).
&RQFOXVLRQV��'XULQJ�REMHFWLYH�UHIUDFWLRQ�XVLQJ�DQ�RSHQ�¿HOG�
autorefractor, there is no practical difference between the commonly 
used targets or instructions on the accommodative response 
when a small fogging lens is used. We suggest that target type or 
instructions may similarly be of little importance during retinoscopy. 
Furthermore, a viewing distance of 4m appears to be effective for 
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3XUSRVH� To assess the repeatability and comparability of objective 
refraction obtained with two commercially available devices: 
iTrace (Tracey Technologies, Houston,TX), ARK-760A (Nidek, 
Tokyo, Japan), and a prototype Hartmann-Shack based autorefractor 
designed to allow real-time measurements with large dynamic range.
0HWKRGV� Prospective comparative study including 42 eyes of 
21 healthy patients. Each patient underwent 3 measurements of 
refraction on each eye with each of the following devices: iTrace, 
ARK-760A and a prototype Hartmann-Shack based autorefractor 
EXLOW�LQ�KRXVH��)LJXUH�����7KH�SURWRW\SH�GHYLFH�LV�D�PRGL¿FDWLRQ�RI�D�
slit-lamp mounted HS-AR designed without the traditional 4f relay 
V\VWHP��%HYHUDJH�DQG�6FKZLHJHUOLQJ��-�5HI�6XUJ��������7KH�PRGL¿HG�
design uses a compact relay system that increases the measurement 
range by imaging a reference plane located in front of the eye onto 
the lenslet array. All tests were performed by the same trained 
operator. Objective refraction including sphere, astigmatic power 
and axis was recorded with the three devices. Spherical equivalent 
was calculated. The Bland-Altman method was used to assess the 
agreement in variables between the 3 devices.
5HVXOWV� : Bland-Altman plot of sphere values shows a mean 
difference (+/-2SD) of -0.17+/-2.28D between the prototype 
autorefractor and ARK-760 and a mean difference (+/-2SD) of 
-0.06+/-2.84D between the prototype autorefractor and the iTrace. 
Bland-Altman plot of astigmatic power values shows a mean 
difference of -0.58+/-1.51D between the prototype autorefractor 
and ARK-760 and a mean difference of -0.45+/-1.13D between the 
prototype autorefractor and the iTrace.
&RQFOXVLRQV� The measurements obtained with the prototype 
Hartmann-Shack based autorefractor are consistent with those 
obtained with the 2 commercially available devices.

Figure 1. Prototype real-time Hartman-Shack based autorefractor.
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3XUSRVH� To evaluate the performance of a low-cost wavefront 
aberrometer in measuring refractive errors.
0HWKRGV� A double-blind study was conducted to evaluate accuracy 
of a prototype low-cost wavefront aberrometer in obtaining a 
refractive prescription. The prototype was compared with a Grand 
6HLNR�:5�����.�RSHQ�¿HOG�DXWRUHIUDFWRU�DQG�ELQRFXODU�VXEMHFWLYH�
refraction. The prototype is a handheld, lightweight, open-view, and 
easy-to-use device that quickly provides a refractive prescription 
without requiring pupil dilation. The prototype includes a Hartmann-
Shack lenslet array with a low-cost CMOS image sensor for 
wavefront sensing, and an 850 nm laser diode for illumination 
(maximum corneal power of 250 +W). All the functional components 
of the device are off-the-shelf parts that cost less than $1,000 in 
total. The subjects held and looked through the prototype while a 
30-second video of spot diagrams was captured. The spot diagrams 
were processed using a custom algorithm to calculate Zernike 
FRHI¿FLHQWV�DQG�HVWLPDWH�D�SUHVFULSWLRQ��5HIUDFWLRQV�ZHUH�REWDLQHG�
for 43 subjects (mean age 26.2 ( 9.5 years) with each method. Eight 
of these subjects were used for validation and development of the 
prototype algorithm, and the remaining 35 were used for the double-
blind test.
5HVXOWV� For the 35 subjects, the range of spherical equivalent 
(SE) refractive error measured by subjective refraction was -6.50 
to +3.63 D. The correlations between the SE measured objectively 
and subjectively were R = 0.96 for the prototype and R = 0.97 for 
the autorefractor. The average SE error of the prototype compared 
to subjective refraction was 0.54 ( 0.54 D, versus 0.40 ( 0.46 D for 
the autorefractor. The average errors of the J0 and J45 power vectors 
were 0.16 ( 0.22 D and 0.11 ( 0.11 D for the prototype and 0.13 ( 
0.09 D and 0.08 ( 0.07 D for the autorefractor compared to subjective 
refraction.

mailto:pubs%40arvo.org?subject=Permission%20to%20Reproduce%20an%20Abstract
enrique



