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ABSTRACT

The people’s visual acuity can be examined using a standard Snellen eye chart by determining a
relationship between the sizes of certain letters viewed at certain distances, or a broken wheel
vision chart. In general, we examine our eyesight by reading the letter “A” with 88 mm in
height at 20 feet or 6 meters in distance. To lessen the burden of the ophthalmologist, we equip
an NLP based chatbot with basic eyesight testing knowledge in a mobile app. With the natural
conversation, the bot recognizes the response from the subject, and returns the prescriptions for
eyeglasses measured in diopters.
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MOTIVATION

It 1s always a long queue of patients coming to have their eyesight screening before being
appointed to see the doctors. The primary eyesight testing is a relatively simple task but need a
space for reading a vision chart with a clinician assistant support.
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To measure the visual acuity, as today’s examine lanes often are smaller than 20 feet (6
meters), charts are often designed for shorter distances. Applying the Louise Sloan defined
Snellen’s M-unit as the size that subtends 5 min of arc at 1 meter as “this letter is ‘x’ M-units”,

we determine the visual acuity by the following equation. The number denoting the M unit size is
the viewing distance in meters for 20/20 acuity, as shown in Figure 1.
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1M 2M 3M 4M 5M 6M

Letter size in M-units
Snellen 5 5/ 5 111 22 313 A4 5/5 6/6

fraction

Decimal 1.0 1.0 1.0 1.0 1.0 1.0 1.0

equivalent

Snellen 9/ 20/20 20/20 20/20 20120 20/20 20/20

equivalent

Figure 1. letter size designation in M-units

In fact, there are several apps to measure visual acuity, but most of them need enough space
for installation, multiple devices, and so on. The conversational bot we introduce in this
research needs only a device, such as a smartphone, you are using in everyday life. Our
proposal overcome the difficulty and allow each patient to make conversation with the bot to
measure the visual acuity for the primary screening.
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SUMMARY AND CONCLUSION

A simple conversational bot for eyesight testing automation has been realized on the Snellen
designed chart by combining the Chatbot ability provided by DialogFlow with Google Assistant
to support the natural conversation. The proposed method still has a limitation in its near acuity
measurement, which may cause the eye stress during measurement. However, in the step of
eyesight screening, it is efficiently implemented to lessen the burden of the ophthalmologist and
to relieve the patients from the long waiting line in the hospital. Occasionally, the patient is also
allowed to examine the change of eyesight in the progression of eye disease or during the
process of eye healing. With the popularly use of smart phone at present, the mobile app can be
expected to be an effective tool when equipped with the advancement of human language
technology. The system can also be feasibly extended to support multiple language conversation
based on the same examination criteria.

ACKNOWLEDGEMENT

We would like to express our gratitude to Banphaeco General Hospital for their valuable
comments in practice.

REFERENCES

1. Pavindran A Counder, Eliza Cole, Stephen Colley, David M Hille. (2014).Validation

of a Portable Electonic Visual Acuity System. Journal of Mobile Technology in Medicine
2. Steve Colley, S. (2013). Eye Apps.

Retrieved from http://eyeapps.com.au
3. Schneider, J. (May 2002). Classic Eye Chart.

Retrieved from http://www.1-see.org/eyecharts.html

4. Segre, L. (June 2019). What’s an eye test? Eye charts and visual acuity explained.

Retrieved from https://www.allaboutvision.com/eye-test/



http://eyeapps.com.au/
http://www.i-see.org/eyecharts.html
https://www.allaboutvision.com/eye-test/
https://lowvision.preventblindness.org/2003/10/06/how-visual-acuity-is-measured/
https://www.precision-vision.com/snellen-eye-test-charts-interpretation/

