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[Abstract]

Recently, digital health care technology is spreading and developing in various fields. Therefore, in this
paper, we realized that the field to which digital healthcare technology is not applied is the field of optometry,
and implemented a digital healthcare optometry system for precise lens manufacturing. A device called Phoroptor
is used to manufacture the lens, and this device sets the lens by measuring the visual acuity of the person
who requested the glasses. And when the person to be measured wears glasses, a device called a PD meter
is used to align the pupil center and lens focus. However, there is a limit to the convenience of precise
lens production and optometry due to the absence of a database and program that can accumulate and analyze
the PD measurement error, inconvenience and error due to manual control of the Phoroptor, and optometric
information. Therefore, in this paper, PD meter design for more accurate PD measurement, Phoroptor design
and Phoroptor control application design for automatic Phoroptor control, and a database and analysis program
that automatically set lenses using optometry information for each subject had been designed. Based on this,

ultimately, a digital healthcare optometry system using an optometry database has been implemented.
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II. Preliminaries

1. Related works

1.1 Digital healthcare trends
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1.3 Optometry system measurement principle
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1.4 PD measuring system measuring principle
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Fig. 8. Disc assembly design front and side data
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Fig. 9. Lens unit assembly design front and rear data
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1.2 Controller system design and implementation
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#mport <Sof twareSerial b BTSerial .besin(9600):
#IMPOM <Stepper . h> ny3tepper. st Speed(22)
pinMode(Button, INPUT):
Int TuPin = 2 ¥
Int RPin = 3
Int Button = 7: void loop()
Int stepsmotor = 1024: 1
Sof tvareSerinl BTSerial(T«Pin, RPin): it (digitalRead{Button) == LOW){
while(dig sd{Button) == LOW);
Stepper myStepper{stepsmsotor, 8, 10, 9, 11); myStepper . steo({stepsmotor)

vold setus() 3

{ If (BTSarial.avallable())

BT3erial .begin(9600); {
wyStepper s=tSpeed(22): char cmd = (char)BTSerial. read();
pinMode(Button, INPUT): Iflemd == "17) {
r myStepper. sten(stepsnotar)
} else if(ced == "2°) {
old looe{) myStepper. step(-stepsmotor);
{ } else if(omd == "37) {
f (digitaRead(Button) == LOW){
while{dioita Read(Button) == LOW): b else it(cmd == "0°) {
myStepper . 5teo(stepsmotor) t
t t
1 (BTSerial.avallable()) i

Fig. 10. Lens unit motor control source
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Fig. 15. National eyesight statistics database
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Table 1. Predictive vision formula
myopia visual acuity corrected visual acuity
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Table 2. Lens power-naked vision correction table

myopia visual acuity correcteq ]
acuity
-1.00 Diopter 0.36 ~ 0.45 10~12
-1.50 Diopter 0.25 ~ 0.35 10~12
-2.00 Diopter 0.17 ~ 0.24 10~12
-2.50 Diopter 0.12 ~ 0.17 10~12
-3.00 Diopter 0.09 ~ 0.12 10~12
-3.50 Diopter 0.08 ~ 0.11 10~12
-4.00 Diopter 0.07 ~ 0.10 10~12
-4.50 Diopter 0.06 ~ 0.09 10~12
-5.00 Diopter 0.05 ~ 0.08 10~12
-5.50 Diopter 0.04 ~ 0.07 10~12
-6.00 Diopter 0.03 ~ 0.06 10~12
-7.00 Diopter 0.02 ~ 0.04 10~12
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Fig. 16. Vision Analysis and Prediction Source
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Fig. 17. Application for final implementation control
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